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ABSTRACT 

The purpose of this survey report is to provide 
national estimates on the types of students served, the 
characteristics of faculty used at different instructional levels, 
the availability and qualifications of teaching and research staff, 
student enrollment in mathematics/statistics courses, types of 
degrees offered, and problems in resources encountered Dy faculty for 
mathematics and statistics departments at higher education 
institutions. Prescreened departmental representatives from 
responding units, in most cases the chairperson, provided assessments 
in terms of l>oth quantitative and qualitative data. The document 
includes: (1) an introduction at)0ut the t^cXground for this survey 
and the survey universe and respondents; (2) descriptions of 
mathematics and statistics programs in terms of degrees offered and 
the nature of the courses of study; (3) faculty teaching 
characteristics and degree attainment, recruitment statistics, a/id 
data on research priorities and teaching satisfaction; (4) frequency 
data on problem perception within mathematics and statistics 
departments; (5) differences among the various types of institutions; 
and (6) appendices with detailed tables, technical notes on survey 
methodology and reliability, and the survey questionnaire used for 
this report. (JJK) 
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H'>ih1i0htS A 1989 HES survey of mathematics and statistics deparlmenis 

^ found the foUowing about these disciplines at higher education 

institutions in the United States. Departmental representatives 
were asked to provide information for faU 1988 (unless others ise 
indicated). 

■ A Kjreening of institutions to identify mathematics and statistics 
departments showed there was great diversity m the types ol 
departments offering mathematics and statistics msiruction, 
including many departments in the sciences and social sciences 
Among those 2,750 departments identified either specifically as 
mathematics or statistics departments or as the primary kK-aiion 
at an institution for offering mathematics. 850 did not offer 
degrees in mathematics or statistics. Often these departments 
had a broader focus than mathematics alone. 

• The majority of teachers (55 percent) who taught mathematics 
and statistics classes and students (55 percent) taking those 
classes in fall 1988 were located in departments offering degrees 
in mathematics only, whUe one-fourth were in departments 
offering both mathematics and statistics degrees. One-titth ot 
teachers and students were in departments offering neither 
mathematics nor statistics degrees. 

> Mathematics departments were organized to serve large 
numbers of non-mathematira majors. Departmental 
representatives estimated that a mean of 80 percent ot all 
students at their institution take at least one course in 
mathematics or statistics from their department betore 
graduating. They also estimated that their department dcvoied 
a mean of 80 percent of teaching time in mathematics or 
statistics to nonmajors. 

■ Of ^ million students enrolled in mathematics and slatislics 
courses in fall 1988. one-fifth were enrolled in remedial courses 
and one-half in nonremedial courses below the level ot calculus. 
An additional one-fifth were enrolled in calculus level courses, 
and one-tenth were enrolled in advanced or graduate courses. 

■ An estimated 45,000 people taught mathematical or stati.slical 
science classes in faU 1988. Most (59 percent) taught at leasi 
one course at the below calculus level; 36 percent, at the calculus 
level; 34 percent, at the remedial level; 22 percent, at the 
advanced level; and 1 1 percent, at the graduate level. 

■ The percentage of teachers teaching mathematics/ statistics 
classes who were fuU time in faU 1988 (i.e.. held full-time 
teaching/ research/administrative responsibilities m fall mb>) 
or held doctorates was greatest at the most advanced 
instructional levels. At the remedial level, 44 percent ot 
teachers were fuU time, and 11 percent had doctoral degrees^ At 
the graduate level. 79 percent were full time and 79 percent had 
doctor: is. 
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Over the period 1984-85 through 1988-89, departments sought 
to fill 9,600 full-time positions in mathematics and statistics. 
When departmental representatives were asked whether 
vacancies were filled with persons having the advertised 
qualifications, they indicated that 83 percent were filled with 
people meeting the advertised quaUfications. Approximuiely 10 
percent were filled with people not meeting the advertised 
qualifications, and 7 percent were left unfilled. 

Two-thirds of representatives from the departments surveyed 
slated they had seen no change in their department's ability to 
recruit suitable faculty members over the last two years, while 
one-fourth said recruiting is now more difficult. 

Sixty-eight percent of departmental representatives felt their 
institution put more importance on teaching than research in 
evaluating full-time faculty, and another U percent fell teachinu 
was somewhat more important. Interestingly, 31 percent of 
faculty were in departments where departmental representative.s 
!«iw research as being more important than teaching. Essentially 
all departmental representatives staled their institution gave 
more importance to teaching than research when evaluatinq 
part-lime faculty. 

Departmental representatives slated that an average of 38 
percent of full-time faculty in their department were actively 
involved in research and publication. 

Of the problems experienced by the mathematics and stati.stics 
deparimentN those most frequently cited by departmental 
representatives were teaching load (52 percent), fundinq ot 
faculty travel {47 percent), physical facilities (43 percent), and 
adequacy of computing equipment (41 percent). 

Departments at doctorate-granting institutions differed from 
other departments. Though fewer in number, ihey tended lo be 
larger in size, with one-fourth of both the teachers and studenls 
in fall 1988. Unlike representatives from departments al other 
mstitutions, representatives from these departments generally 
felt their institution emphasized research over teaching in 
evaluating faculty. They stated their department had an avenme 
of 57 percent of all faculty actively involved in research. 
Departmental representatives were also more likely than those 
al other departments to say that recruiting of suitable faculty 
had become more difficult. 
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Introduction 



Survey Background 



Great concern has been expressed over the condition of mathematics and 
statistics education in the United Stales. SkiUs in mathematics and 
statistics are increasingly required in science, industry, and areas not 
previously considered mathematical, such as the social sciences and 
humanities. Measures of numeric literacy, however, indicate low levels ot 
proficiency among American students. John Pf ^T'^^H! ?! 

National Council of Teachers of Mathematics (NC™). said: "American 
students score near the boftom in almost every important area of 
mathematics when compared to simOar students in other nations. Our 
education system is producing fewer and fewer individuals who can apply 
mathematics in any meaningful way."* Further, if the supply of 
mathematicaUy proficient individuals falls too low, the abUity of schools to 
hire qualified teachers at both the secondary and posisecondary levels may 
be affected as well. 

Departments in mathematical and statisticxil sciences differ from many 
disciplines in the extent to which they are service departments for other 
disciplines. In many fields, training in mathematics is necess;iry m order to 
perform work in the discipline, increasing the demand for couijes such as 
calculus and differential equations. Other fields may not specifically 
require mathematics for work in the discipline, but majors in those fidds 
may elect to take one or more courses in mathematics or statistics. 1 nus. 
mathematics and statistics departments must be organized to serve a large 
number of nonmajors, especially through providing numerous sections m 
general introductory courses and those that are common prerequisites. 
The courses must be scheduled regularly, even if the department is 
experiencing difficulties in hiring qualified faculty, because many students 
must complete them as prerequisites for other courses. 

This report is bused on a study proposed by the Division of Mathemylical 
Sciences of the National Science Foundation. The purpose of the survey 
was to obtain national estimates on the types of students served, the 
characteristics of faculty used at different instructional levels, the 
availability and qualifications of teaching and research staff, student 
enrollmem in mathematics/statistics courses, types of degrees offered, and 
problems in resources encountered by faculty for mathematics and staii.stics 
departments at higher education institutions.^ Both quantitative and 
qualitative data were requested with a departmental representative 
providing assessments for the unit. Opinion data reflect the opinions ot ihc 
representatWe of the surveyed departments, and do not necessarily reflect 
the opinions of the entire staff of the department or the institution as a 
whole. Departmental representatives were identified through prescreening 
and by HES representatives. In most cases the representative was the 
department chair or person responsible for the primary unit where 
mathematics/statistics is taught. Unless noted otherwise, all figures 
presented in this report are weighted, nationally representative estimates 



^Washington Post. March 22. 1989. p. A4. 

hot simplWty. ihis report will somelime. u« ihe lerm -maihcmaii«" lo refer lo both marhcmanr* and 
noth maSolic* «od su.i»li« dcpartmenu wcrr included in lh« sunry. b«i doia show .h.. 
siaiistics was lypi«i"y "Mgh' dcparlmenu of malhcmaiics ralhcr ihan in scparaie dcpartmcnis. 
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based upon the survey results, and comparisons in this report are based on 
relationships that were statistically significant using Ihe t statistic at the .05 
level. This section provides a brief overview of important features of the 
survey to help in mternreling the results. Detailed tables of the survey 
findings are presented in Appendix A. More detailed technical information 
on the sample and survey methodology is in Appendix B. 

Much of the analysis in this report is based on characteristics of the 
institutions where the surveyed depart lents were located, including 
institutional control (public, private), enrollment size of the institution 
(small: less than 1.000, mid-sized: 1,000-4,999. and large: 5.000 or more) 
and the geographic region (Northeast, Central, Southeast, West). An 
institutional type (doctorate-granting, comprehensive, baccalaureate 
specialized, and two-year) based upon a U.S. Department of Education 
typology m which schools are classified according to the types of degrees 
ofTered, the number of degree recipients of each type, and the diversity of 
program offerings is also used (see Appendix B), However, this 
institutional classification is not designed to describe the characteristics of 
an individual mathematics/ statistics department. For example, some 
institutions that are classified by this typology as doctorate-granting do not 
offer doctoral degrees specifically in mathematics, while other institutions 
do oner doctoral degrees in mathematics even though they do not meet the 
U.S. Department of Education criteria to be classified as doctorate- 
granting institutions. 



Survey Universe and 
Respondents 



The ability to generalize results from this survey is affected by the great 
diversity found among departments offering mathematics instruction The 
survey universe is limited to departments that clearly have mathematics or 
statistics in their names and those identified as the primary location lor 
mathematics in.struction. 

Mathematics instruction occurs not only in departments specifically 
devoted to mathematics and statistics, but also in various departments 
wiihm the sciences, .social sciences, and business. However, because these 
other departments are likely to be concerned with different issues than 
mathematics and statistics departments, the survey was conducted of 
mathematics and statistics departments.^ The survey thus did not attempt 
to represent all mathematics instruction. In some of the smaller schools 
and in many two-year schools, departments specifically devoted to 
mathematics/statistics did not exist; rather, mathematics was taught within 
some larger organizational structure. In these ca.ses. the department 
primarily responsible for teaching mathematics was contacted even if its 
mandate was much larger than leaching mathematics and statistics When 
such departments were surveyed, departmental representatives were 
instructed to answer only for their mathematics faculty and courses not for 
the entire department. 



In iniial romscis with the insiiiulkms lo kkmify all maihemaiici and staiMics deoanmenis. a tniai «( 
tncludc.1 Jepanmenis m l»«s,nc« admlfliMntion. opcraiions rc^nK ihc social Ktcnccs. and oThcrt 
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Considerable diversity also existed among the departmental representatives 
surveyed, even in basic areas such as the type of degree offered by the 
department, so that generalizations are difficult without specifying type of 
degree offered. When the focus is on ref sarch conducted in mathematics, 
it is often useful to focus on departments ofTering doctoral degrees; in fall 
1988 these represent 200 of an estimated 2,750 departments, with 
25 percent of both mathematics and statistics teachers and students 
(Apii^ndix Table A- 1 ). Hie remaining departments offering degrees in 
mathematics or statistics included 2(X) offering master's degrees as their 
highest degree, 900 offering bachelor's, and 550 offering associate's. 
Additionally. 350 of the departments did not offer degrees in malhem:jties 
or statistics, but offered de^ees of some other type (e.g., general studies), 
and 500 departments offered instruction in mathematics/statistics, but did 
not offer degrees of any type. 

Generally, the highest degrees offered the departments corre.sponded 
relatively closely with institutional type (Appendix Table A-2). As 
previously noted, institutions classified as doctorate-granting by the U.S. 
Department of Education typology may not award doctorates in 
mathematics/statistics, and some not classified as doctorate-granting may 
award a Ph.D. in mathematics. For example, of the 200 departments 
offering doctorates, 87 percent were at doctorate-granting institutions. The 
remainder were offered by institutions not classified as doctorate-graniin^. 
Similarly, 74 percent of departments offering master's degrees as their 
highest degrees were at comprehensive institutions, and OS percent of iho.se 
offering bachelor's degrees were at baccalaureate institutions. 
Departments offering associate's degrees or not offering mathematics 
degrees were primarily at two-year institutions. This included 100 percent 
(after rounding) of those offering as5cx;iate's degrees, 74 percent of those 
offering other non-mathematics degrees, and 67 percent of those offering 
no degrets. 

Departments offering associate's degrees only and those not offering 
degrees in mathematics or statistics are sufficiently numerous to have 
strong eff^s on overall totals and percentages, and yet may be different in 
purpose and operations from other departments. In combination, these 
departments have 18,500 (41 percent) of the faculty, and over one million 
(42 percent) of the students (Appendix Table A-1). Thus, they are an 
important part of the nation's instruction in mathematics. 

Departments that did not offer degree in mathematics or statistics 
generally appeared more similar to departments offering only associate's 
degrees than they did to other mathematics departments. For example, 
two-thirds or more of the departments not offering degrees in mathematics 
or statistics were IcH^ted at two-year institutions. This was more similar to 
departments offering only associate's degrees (100 percent) than to other 
departments (5 percent or fewer; Appendix Table A-2). Again, similar to 
departments offering an asscxriate's degree as the highest degree, teachers 
and students at departments not offering degrees in mathematics or 
statistics tended to be <K}ncentrated at the remedial and below calculus 
levels, with relatively few teachers or students in classes at the advanced or 
graduate levels (Appendix Table A-3). In contrast, departments offering a 
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bachelor's degree or higher in mathematics or statistics tended to have 
higher proportions of their teachers and students in the advanced or 
graduate courses than the departments not offering mathematics degrees. 



Description of 
Mathematics 
and Statistics 
Programs 



Results from the survey showed that mathematics and statistics courses 
were offered by 2,750 departments at 2.600 higher education institutions. 
Departments differed in whether they offered degrees in mathematics or 
statistics and in the types of courses that were taken by students. However, 
departmental representatives were generally quite consistent in stating 
their department devoted a large portion of its teaching to students not 
majoring in mathematics or statistics. 



Degrees Offered In fall 1988. a total of 1.800 departments offered undergraduate or 

graduate degrees in mathematics. 200 offered degrees in statistics, and m) 
degrees in aimputer science (Appendix Table A-4)."' Departments offer inu 
joint degrees in mathematics and statistics were as common as departments 
offering degrees in .statistics (200 departments). Alstx 500 departments 
offered joint degrees in mathematics and computer science, and 400 stated 
they offered other degrees. 

Mathematics degrees tended to be offered at the undergraduate level 
(either associate's or bachelor's degrees), while most departments offering 
degrees in statistics included degrees at the graduate level (i.e., mastei s or 
doctorates; Appendix Tables A-4, A-5). Over three-fourths of mathematics 
departments offered their highest degree at the undergraduate level 
(.11 percent, associate's; 49 percent, bachelor's), while contrastingly, three- 
fourths of statistics departments awarded degrees at the graduate level 
(40 percent, master's; 38 percent, doctorates; Appendix Table A-4). 

Similar to mathematics, the highest joint degrees were bachelor's and 
associate's. This was true for 74 percent of the departments offering joint 
degrees in mathematics and statistics (i.e., 30 percent, associate's; 
44 percent, bachelor's), and for 95 percent of the departments offering joint 
degrees in mathematics and computer science ( 18 percent, associate's; 
76 percent, bachelor's). 

Mathematics was often taught in departments with a much broader .scope 
than mathematics alone. Thus, 800 of the departments responsible for 
mathematics instruction awarded degrees in computer science, and 400 
awarded non-mathematics degrees (Appendix Table A-4). Computer 
science degrees were seldom offered 1^ mathematics departments at the 
graduate level (8 percent), but rather at the bachelor's (52 percent) or 
associate's (39 percent) degree levels. For most non-mathematics degrees 
offered by the surveyed departments, the highest degree was at the 
associate's degree level (57 percent), where it is common for students lo 
obtain general degrees. 



Some dcpa.imenu olTened more than one degree. All numbers are c&timatcs from ihc llIvS suimpU- 
{which tf> sliiliMicully reprc«nialivc of U.S. higher cducslton inslituiiun&) and ha\-c been rounded lo ihc 
nearciit 100 loawrd ovcrstaipng ihe precision of ihc csiimaicii. 
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Departmental representatives were asked to indicate whether any other 
departments at their institutions offered mathematics or statistics degrees. 
Their responses showed that generally there was a single department 
offering mathematics and statistics degrees (typically only mathematics) at 
each institution. Appendix Table A-4 reveals only minor differences 
between the number of institutions and the number of departments 
offering mathematics degrees. 

Many departments offered more than one type of degree. However, the 
majority of teachers and students in fall 1988 (55 percent for both) were 
locatec in departments o fering degrees in mathematics only (Appendix 
Tables A-6a and A-6b). Departments offering both mathematics and 
statistics (either as joint or as separate degrees) had 23 percent of the 
teachers and 26 percent of the students. Substantial numbers of teachers 
and students were also in departments offering neither mathematics ncr 
statistics degrees (20 percent and 18 percent, respectively), while 
departments offering only statistics had only 2 percent of the teachers and 

1 percent of the students. Thus, statistics was primarily taught and studied 
together with mathematics, rather than in a separate department. 

The type of degree offered varied among different types of institutions. Ai 
two-year institutions, though roughly half of both the teachers and students 
were in departments offering only mathematics degrees, two-fifths of hi>th 
were in departments offering Mdf/ier mathematics nor statistics degrees. 
Institutions classified by the U.S. Department of Education as specialized 
institutions (see page B-8 for definition) were like two-year institutions in 
that they often placed mathemati(s students and teachers within 
departments offering neither mathematics nor statistics degrees. However, 
since two-year institutions had several times the number of students and 
faculty as specialized institutions, the vast majority of all students at 
departments offering neither mathematics nor statistics Jegrees were at 
two-year institutions. 

Great differences also existed among institutions regarding whether 
teachers and students were located at departments offering stali.stics 
degrees. Because departments offering only statistics degrees had ju.st 

2 percent of the teachers and 1 percent of the students, these departmenis 
will be combined for analysis purposes with those departments offering 
both mathematics and statistics degrees (with 2.1 and 26 percent of the 
teachers and students, respectively). This provides a measure of the overall 
availability of statistics, even if not all teachers or students were specifically 
involved in statistics courses. Using this approach, statistics was found to 
be most available at doctorate-granting institutions, where three-fifths of 
both the teachers and students were in departments offering statistics 
degrees. In contrast, one-third of the teachers and students at 
comprehensive institutions were in departments offering statistics degrees, 
and few of the teachers and students at baccalaureate and two-year 
institutions were in departments offering statistics degrees. The availaliility 
of statistics was also clcsely related to size: one-third of both the teachers 
and students at large institutions were in departments offering statistics, 
compared with less than 15 percent at small and midsized institutions. 
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Nature of Departmental representatives were asked to give the percentage of 

Mathematics and students at their institution that took at least one couree from their 

Statistics Courses department and the percentage of their department's teaching time in 

mathematics and statistics denroted to non-mathematics majors. They were 
also asked the types of (X)urses taken by students and the average section 
siz^ at various instructional levels. 



Mathematics and statistics departments taught a mean of 80 percent of all 
students at their institutions (Appendix Table A-7). This pattern was 
consistent across all categories of institutional characteristics (i.e., control, 
enrollment size, and region), except for t^. Even within institutional 
type, comprehensive, baccalaureate, and two-year institutions ail taught 
close to the mean of 80 percent of all students; only doctorate-granting 
institutions (63 percent) and specialized institutions (95 percent) differed 
significantly from the overall mean. The statistic for dwtorate-granting 
institutions is misleading, b«:ause they typically had a department serving a 
comparable percentage of students (76 percent), but often had a second for 
additional) department serving fewer students (34 percent; Table 1). These 
additional departments, which rarely ecisted at other institutions, lowered 
the average per department for doctorate-granting institutions. 

Departments at specialized institutions were more likely than those at 
other institutions to only offer mathematics courses rather than 
mathematics programs (54 percent, compared with 1 1 percent or le.ss), so 
the high percentage of students served may be related to the more gentrul 
fcx'us of these departments (Table 2). 

Other differences among institutions were a somewhat greater percentage 
of students served at departments at small institutions (85 percent) 
compared with large institutions (75 percent), and in the Southeast 
(88 percent) when compared with the Northeast and the West (76 percent ). 



Tabic 1. The mean number of departments in mathematics and statistics and the mean perccnlagc 
of students taking courses from thtKC departments in fall 1988 by tyix; of institution: 
United States 



Instilulion type 


Meiin number of 
departments 
per institution 


Mean percentage of stuiiems served 


By department serving 
the greatest percentage of 
students at each institution 


By 
ail other 
departments 


Toral 


M 


82 


53 


Institution type 








Doctoral 


\4 


76 


34 


All others 


1.0 


82 


70 



SOURCE: Higher Education Surveys, Survey of Maihemaiits and Statistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989). 



Percentage of Students 
Served 
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Tabic 2, The number and percentage of departments rcsj^nsible for mathematics and sialisiics in fall 



1988 by type of i 


7r(^am and institutional type: United States 




Number of 
depanmcnts 


Type of prc^ram in mathcmaiics/siytislics 


InMitution type 


Offer 
pri>gram 


Offer courses 
bui no program 



(fwrcent) 

Total 2,750 89 11 

Doctoral 25() % 4 

Comprehensive 400 99 1 

Baccalaureate 700 95 5 

Speriali/cd 200 46 54 

Two-year 1,200 89 11 



NOTE: The numbers of dcpanments have been rounded to the nearest 50. Details may nut add to totals and 
percentages may noi i»dd to 100 because of rounding. 

SOURCE: Migher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education 
Institutions (HES 5)» National Science Foundation. 1990 (survey conducted in 1989). 



Teaching Time Devoted to Though representatives estimated that their department generally teaches 
Nonm^jors hjgj^ percentage of all students at their institution, it is possible that most 

of these students were in one or two introductory courses. Departments 
still may primarily teach students majoring in mathematics statistics. To 
find out what students departments were serving, departmental 
representatives were asked to state the percentage of their department's 
teaching time devoted to nonmajors. The answers were quite similar to 
those concerning the percentage of students taking at least one course from 
the department. Departmental representatives estimated that a mean of 
80 percent of all their department's teaching time was devoted to non- 
majors, with little variation from that figure among the various institutions 
(Appendix Table A-7). The greatest reception was at doctorate-granting 
institutions where responses showed that typically one mathematics/ 
statistics department existed and devoted 80 percent or more of its time to 
teaching nonmajors, while other depanments devoted relatively more 
effort to majors. Departmental representatives at two-year institutions 
reported a greater proportion of time devoted to nonmajors than did thost? 
from doctorate-granting, comprehensive, or baccalaureate institutions, but 
as noted^ students at two-year colleges often obtain degrees without 
sp^ifying a major field. 



Departmental representatives were usked to indicate the total number of 
sections taught in fall 1988 and the average size of a section for each of five 
instructional levels (remedial below calculus, calculus level, advanced, and 
graduate).* By multiplying the number of sections by the average size per 
section, estimates can be obtained of the total number of students served at 



questic^naiTt dcfintd a section m each dass that was taught separately by an individual in&irucUiV 
The que^ionnairr focused on scrlfons rather than courses bccau^ it h common for K>me courses id 
have many sections that are entirely independent in terms of meeting lime and insiructor. 



Types of Courses Taken 
by Students 
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that time/* Pretest interviews for the survey indicated that the fall term 
typically represents the peak time for enroUmer' in mathematics and 
statistics classes (it is the time when many students take the required 
introductory courses). Consequently, this figure is different from both the 
total demand for these courses (since some students who take the courses 
would not be taking them in fall 1988) and the average demand across all 
terms. 

In fall 1988 almost three million students were enrolled in mathematics and 
statistics courses. Two-thirds of all students were enrolled in introductory 
courses, with 21 percent of all students enrolled in remedial courses and 
48 percent enrolled in nonremedial courses below the calculus level 
(Figure 1).^ An estimated 22 percent were enrolled in calculus level 
courses, while 8 percent were enrolled in advanced courses and 2 percent in 
graduate courses. 

The greatest number of students (1.2 million) were at two-year institutions, 
where the percentage of students taking introductor- courses was much 
higher: 35 percent were taking remedial courses, and 54 percent were 
taking nonremedial courses below the calculus level (Appendix Table A-8). 
In contrast, the percentage of students taking remedial courses was much 
lower at doctorate-granting (6 percent) and other types of institutions 
(between 14 and 17 percent). The survey data do not provide a means of 
directly evaluating potential explanations for this difference. One 
possibility is that students attending two-year institutions were more likely 
to need remedial courses; another is that students at other institutions may 
have taken remedial (or introductory) courses at two-year institutions and 
transferred these credits to other institutions. Also, there may be 
differences among institutions in the tendency to offer remedial courses 
separately from the mathematics and statistics departments. 

Differences in the percentage of students taking remedial courses also 
appeared between public and private institutions (23 and 13 percent, 
respectively). However, since 63 percent of departments at public 
institutions were at two-year institutions (compared with only 28 percent ai 
private institutions), the difference may largely be explained by the 
differences among institutional types (special analysis, not in tables). With 
two-year institutions excluded, public and private institutions appeared 
relatively 



'Somc double counling will occur through this method, since a student may take more than one 
maihematics courK in a lerm. However, since most of the students served were nonmajors and most ol 
their courses were at the introdudoiy level, it is likely that the amount of double counting was not grvai. 
Double counting in somc respects provides a more accurate measure of how many students were t.iui;hi 
twause a faculty member will have to expend the same resources to teach one student two diffcrvni 
classes as to teach two different students two different classes. 

'ai many institutions, remedial courses were taught in separate instructional units, and did not tcchnu-ally 
fall within mathematics and statistics departments- These figures represent only those c<'urM.-s laujihi 
within mathematics and statistics departments, as deflncd for this surwy. and thus undcrcsiinuic iht- 
number of students enrolled in remedial courses. 

'a survey conducted by the University of Texas indicated that large institutions were more likely in offer 
such courses through lai^ academic units, while small institutions were more likely to offer the rourvjs 
within the discipline areas. See Innmiuum Abaracu, Vol, VI, No, 18. published in 1984 by the National 
IiHiitulc for StalT and Oi^nizationsl Development. 



ERIC 



Figure 1. The percentage of students enrolled In mathematics and statistics courses In foil 1988\ 
by instructional level: United States 



Gradume 
2% 




Students enrolled 
(N= 2.977,000) 



NOTE: Figures were calculated by muhiplying Uie numbw of scciions by ihe avOTge section size. Students are counted raice for each 
course in which they were enrolled. Because of rounding. p»ccnlag«s may not add to 100. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Dcpartnwnts at Higher Education Institutions (HES 5). 
National Science Foundation, 1990 (survey conducted in 1989). 

similar, with 12 percent talcing remedial courses at public institutions and 
13 percent at private institutions. 

These data on the instructional level of courses taken were consistent with 
the high estimated percentage of nonmajors found to be taking 
mathematics and statistics courses. To a large degree, each student was 
likely to take only a limited number of mathematics courses during his/her 
enrollment at the institution, and these were primarily introductory 
courses. 



The mean section size of courses varied according to the level of instruction 
provided and the characteristics of the higher education institutions. In 
general, the average section sizes at the calculus level or below were larger 
(ranging from 24 to 30 students) than at the advanced or graduate level 
(with mean sizes of 15 and 12, respectively; Appendix Table A-9). 



Average Section Size of 
Courses 
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The largest section sizes were at doctorate-granting institutions in courses 
at the calculus level or below, with mean section sizes ranging from 50 to 57 
students. In contrast, section sizes at the same course levels ranged frc.r. 
18 to 34 at other types of institutions. Doctorate-granting institutions also 
had higher average section sizes at the advanced level than other types of 
institutions (24, compared with 12 to 16). although sections tended to be 
smaller in advanced courses for all institutions. 

For all but courses at the graduate level, sections on average had roughly 
twice as many students at large institutions as at small institutions. To a 
lesser degree, they were also larger for undergraduate courses at public 
institutions than at private institutions. 



Faculty in 
Mathematics 
and Statistics 



Departmental representatives were asked to provide basic descriptive 
information about the number, background, and assignments of the 
department's faculty, difficulties in recruiting faculty, and faculty teaching 
and research. Because the departments also included non-mathematics 
faculty in some cases, they were generally asked to restrict their answers to 
describing those faculty in mathematira and statistics. Specifically, they 
were to include faculty that taught at least one mathematics/statistics 
course in fall 1988. 

An estimated 45,000 people taught mathematical or statistical science 
classes in fall 1988 (Appendix Tables A- 10a, A- 10b, and A-lOc).^ An 
estimated 30,000 of these faculty were located at large institutions (5.000 
students or more), while only 2,900 were at small institutions (less than 
1,000 students). Faculty were most commonly located at public (34.800) 
and two-year ( 17,200) institutions; only 5,000 were at baccalaureate 
institutions and 2,200 at specialized institutions. 



Faculty 

Characteristics 



Departmental representatives were asked to describe their faculty in terms 
of their teaching status (full-time, part-lime, or graduate student), their 
academic degrees, and the instructional levels of the courses they taught. 



Teaching Status of Faculty 



Faculty often taught at more than one instructional level. Over half 
(26,400. or 59 percent) taught at least one course in fall 1988 that was 
below calculus level, 16,250 (36 percent) at the calculus level. 15.300 
(34 percent) at the remedial level, 10,150 (23 percent) at the advanced 
level, and 4, 100 (9 percent) at the graduate level (Table 3; Appendix 
Tables A- 11 a and A- 1 lb). The percentages of faculty teaching below 
calculus and remedial level courses reinforce the statistics presented earlier 
concerning the amount of teaching time devoted to nonmajors. 
Mathematics and statistics departments did not attempt to phct all 
nonmajors in a limited number of classes and reserve most courses for 
majors; instead, the introductory and calculus level courses were the 
primary teaching focus of the faculty. 



9 

This estimate includes part-time faCMlly and graduate studenu with full responsibility for teaching a claw., 
but excludes teaching assistants who only assisted in a class. 
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Tabic 3. The num^r and percentage of teachers uf malhematical/slatislical science classes in fall 1988 by 
employment status and level of inslructiun: United States 



EmpJoytrcni siaius 


Level of instruction* 


Rf*mpf1i:il 


calculus 


Calculus 
level 




f iriiiiix'if *■ 


Total 












Number , 


15.31K) 


26.41X) 


16.250 


10.150 


4,](X) 




34 


59 


36 


21 
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Full-time 














6.81X) 


14.7tX) 


12.650 


9.550 


3.950 




IS 


33 


2« 


2! 
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Part-limc 














7.800 


9,5tX) 


2.350 


55t) 


150 


Pcrccm 


17 


21 


5 


1 




Graduate s(udcni& 














700 


2,200 


1.250 


50 




Percent 


2 


5 


3 







= Rounds to zero. 

♦Faculty members were counted once for each course level taught. Percentages are based on the unal of 45 .(KK) teachers. 
NOTE: Numbers have been rounded to the nearest 51). Details may not add to totals because of rounding. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments ai Higher Education Instiiuiions 
<HES 5), Nationa] Science Foundation, J990 (survey conduaed in 19^). 



However, faculty teaching assignments varied depending on the type of 
institution where they taught- Remedial courses were taught by 57 percent 
'^f ali faculty at two-year institutions, compared with only 7 percent at 
doctorate-granting institutions (Appendix Table A- 12), Advanced courses, 
in contrast, were taught by 3 percent of faculty at two-year institutions, but 
by 27 to 42 percent of faculty at other types of institutions. Graduate 
courses were taught by 25 percent of aU faculty (including part-time faculty 
and ^aduate students) at doctorate-granting institutions, by 1 1 percent at 
specialized institutions, and 1 1 percent at comprehensive institutions. 

Teaching assignments also depended on faculty members' full-time or part- 
time status. While there were roughly equal numbers of fuIMime and part- 
time faculty teaching remedial courses, the overwhelming majority of 
faculty teaching at the calculus level or higher were full time (Figure 2). 
Graduate students were listed separately from full-time and part-time 
teachers when they taught at the same institu. i m in which they were 
enrolled. Of coarse, by this definition, graduate students could not form a 
large part of mathematics and statistics teachers at most institutions, since 
many schools do not have graduate students. At doctorate-granting 
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Figure 2. 



The number of mathemalics and statistics teachers in fall 1988 by instructional level 
and teaching status: United States 
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S 700 



i 6.800 
IJ 7.800 




14.700 
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12.650 



Calculus level \^ I 2J50 
"t 1.250 
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9,550 



Teaching status 

BB^ Full lime 
I J Pan lime 

Graduate students 



10.000 20,000 

Number of teachers 



30.000 



NOTE: Teachers are counted once for each instrutUoml level 4l which ihey uiughi. A leachw is included if he/she taught at least one 
maihcmatic^latislics course in fall 1988. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Suiislics Dcpartnwnts at Higher Education Institutions (HES 5). 
National Science Foundation. 1990 (survey conducted in 1989). 



institutions, half of the instructors of remedial courses and two-fifths of the 
instructors of below calculus courses were graduate students. 

Figure 3 displays full-time teachers by both the type of institution in which 
they leach and the instructional level of courses they teach. Within each 
Institutional type, the percentage of faculty that were full time generally 
increased as the course level advanced. Yet institutional type also was 
important: comprehensive and baccalaureate institutions tended to have a 
greater percentage of full-time faculty than specialized or two-year 
institutions. 
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Figure 3.- Pontage of mathematics and statistics teachers with full-time positions in fat! 
1988 by level of instruction and institutional type: United States 
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NOTE: Teachers are counted once for each insmictional level at which ihey laughi. A teacher is included if he/she taught ai least one 
mathematics^tatistics course in fall 1988. 

SOURCE: Higher Educatitw Surveys. Survey of Mathcniatics and Statistics Departments at Higher Education Institutions (HES 5). 
National Science Foundation, 1990 (survey conducted in J989). 



Academic Degrees and Departmental representatives were asiced to provide information on the 
FaSlS^™^" * numl>er of teachers who laughi mathematical/slalistical science classes in 

^ fall 1988. This included the number of teachers by their employment status 

(i.e., full time and pan time) and their highest degree. Additional detail was 
requested by having departmental representatives provide this information 
by the instructional level (remedial, below calculus, calculus level, advanced, 
graduate) of the class taught. (See questionnaire item 3b, Appendix C, for 
exact wording.) These findings are summarized fc>eIow. 

♦ 

The academic baclcgrouiid of mathematics and statistics faculty varied 
depending on the instructional level taught. At the remedial level, teachers 
most commonly had a master's degree as their highest degree ( 10,700 of 
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fuU- and part-time teachers, or 70 percent; Figure 4 and Appendix Table A- 
13).^° Roughly equal numbers had bachelor's degrees (2,200) and doctoral 
degrees (1,700). Teachers for nonremedial courses below the level of 
calculus also typically had master's degrees (16,050. or 61 percent), though 
teachers with doctoral degrees were considerably more common here than 
at the remedial level (5,950, or 22 percent). At the calculus level, teachers 
with doctoral degrees formed a majority (8,400, or 52 percent), and for 
even more advanced levels, those with doctoral degrees formed an 
overwhelming majority (8,250 of 10,150, or 82 percent, at the advanced 
level and 3,950 of 4,100, or 97 percent, at the graduate level). 

The patterns for full-time and part-time teachers were similar to those 
found overall (Appendix Table A-1 1). However, part-time teachers rarely 
had doctoral degrees. At the advanced level essentially equal numbers ot 



Figure 4. The number of mathematics and statistics teachers at each instructional level in 
fall 1988 by highest degree of the teachers; United States 
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NOTE; Tcaclwis arc counted once for each instructional level at which they taught. A uacher U iiwludcd if he/she taught at least 
one mathematics/statislics course in fall 1988. The highest degrees of graduate students tcacWng at iheir own institution 
are not known. 

SOURCE: Higher Education Surveys, Survey of MaUiematics and Siaiisiks Departments at Higher Education Ireiitutions (HES 5). 
National Science Foundation. 1990 (survey conducted in 1989). 



'^Somc flddiiional noml>er of graduate student* who were leschcrs may have had masicr s degrees. 
information »*«s collected on the highest degree of graduate students. 
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part-time teachers had master's degrees as those who had doctorates, while 
at the remedial level, relatively few had doctorates. Full-time teachers 
were much more likely than part-time teachers to have doctorates at every 
instructional level, though those with doctorates formed a majority only at 
the calculus level or higher. 

Finally, the percentage of faculty holding doctoral degrees, the institutional 
type, and the instructional level taught were examined together to 
determine the relationships (Figure 5). Though not all of the individual 
differences were statistically significant, the general pattern was that, within 
each institutional type, faculty were more likely to have doctorates at the 
higher instructional levels. Also, within each instructional level faculty 
generally were more likely to have doctorates at comprehensive and 
baccalaureate institutions than at specialized or two-year institutions. 



Figure 5.-- Percentage of mathematics and statistics teachers in fall 1988 with doctorates by 
level of instruction and institutional type: United States 




Remedial Betowc^ulus Calculus level Advanced Graduate 



Instructional level 

NOTE Teachcn are counted cmce for each instructional level at which they taught. A teacher is iiKluded if he/she taught at least 
one mathemstics/statislics course in fall The highest degi^ of graduate students teaching at their own insijtulirai 
are not known, 

SOURCE- Higher EdiKatirai Surveys, Survey of Mathematics m! Statistics Departments at Higher Educatirai Institutions (HES 5). 
National Science Foiudation. 19Q0 (survey ccmducted in 1989). 



mc 



" 23 



Recruitment of 
Mathematics and 
Statistics Faculty 



Number or Pnsiliims 
Filled 



To determine whether mathematics and statistics departments have 
difficulties in recruiting quah'fied faculty, departmental representatives 
were asked to give the total number of full-time mathematics and statistics 
positions that they had attempted to fill, and the suitability and 
employment status of those hired. Many departments did not attempt to 
fill any positions in any given year, so departmental representatives were 
asked to provide their answers for a five-year period (1984-85 through 
1988-89). Departments were also asked to evaluate how their ability to 
recruit suitable faculty members had changed over the last two years. 
Suitability was measured by having departmental representatives give the 
number of positions filled by persons who met the advertised qualifications. 

Over the period 1984-85 through 1988-89, 2,150 departments at higher 
education institutions have attempted to fill a total of 9.6(H) full-time 
positions m mathematics and statistics, with the primary emphasis on 
positions in mathematics (8,200 positions; Appendix Table A-14). They 
were successful in filling the great majority of these positions with people 
meeting the advertised qualifications (76 percent with full-time faculty, and 
7 percent with part-time faculty), leaving 17 percent of the positions 
unfilled or filled by persons not meeting the advertised qualifications 
(Figure 6).'* Specifically 10 percent were filled by persons that did not 
have the advertised qualifications, and 7 percent were not filled. 

Of that 10 percent filled with persons not meeting the advertised 
qualifications, 9 peri cnt or 900 positions were filled through temporary 
apptnntments and 1 percent or 100 through permanent appointments 
(Appendix Table A- 15a). The remaining 7 percent or 700 ptisitinns were 
left unfilled for at least one year either because of a shortage of suitable 
candidates (450 positions), or other reasons such as too little lime to recruit 
a second candidate after the first offer of a position was refused or 
constraints in hiring (250 positions). A total 300 positions were unfilled for 
two coasecutive years. 

The greatest difficulty in hiring was experienced by dtKtorate-granting 
institutions, which were able to fill only 70 percent of their positions with 
full-time personnel and 4 percent with part-time personnel meeting the 
advertised qualifications (Appendix Table A- 15b). Two-year institution.s, in 
contrast, were able to fill a greater proportion of their positions (81 percent 
with full-time and 15 percent with part-time personnel) with persons 
meeting the advertised qualifications. These differences may reflect the 
fact that two-year institutions teach relatively few advanced courses, and 
have relatively few teachers with doctoral degrees, and may suggest that the 
primary difficulty in hiring is obtaining faculty with advanced degrees. 

Small institutions had only 1,100 of the total 9,600 full-time positions to fill. 
They were less successful than large institutions in filling their positions 
with full-timt faculty meeting the advertised qualifications (61 percent, 
compared with 77 percent), and tended instead to fdl the positions with 



"i his may overelaie departmenu' suntss in filling positions. If departments antifipalcd difficulty m 
hinng. llK advertised Icvui of qualifications may have been lower than what ihcy might ideally havt 
sought. 
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Figure 6. Faculty vacancies at mathematics and statistics departments over the period 1%4^5 
through 1988-89: United States 
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left unfilled for more than one year, it was counted oncv for each yc^ in which the dcpartmcnl sought to fill the position. A total 
of 2,150 dqwtments attempted to Till the 9.600 positions. 



SOURCE: liighei Education Surveys. Survey of Mathematics and Sutisiics Departments at ILgher Lulucation InstiUjtions (IIES 5X 
Nabonal Science Found^on. 1990 (survey conduclcd in 1989). 



pi^rt-time faculty meeting the advertised qualifications (31 per •nt, 
compared with 3 percent at large institutions). Large institutions ivere 
more likely than small institutions to make temporary appointments if they 
could not find sufficient people meeting the advertised qualifications 
( 1 1 percent, compared with 2 percent). 

To determine in which subdisciplines departments were having problems 
recruiting faculty, departmental respondents were asked "In what areas arc 
you seeking faculty members and having the most difficulty in r^ruiting 
suitable candidates? Write •none' if you are not currently ocperiencing 
difficulties in recruiting suitable candidate** (Figure 7). Most said their 
departments had not experienced prdilems, either because th^ had not 
tried to fill any openings over the ^>ecified five-year period {22 percent), or 
bemuse no area provided any difficulty (57 percent). Representatives from 
the remaining departments experiencing difficulties gave a wide range of 
responses, with every subdiscipline being mentioned by at least some 
departments, and 6 percent of departments re^nding that they had 
difficukies in all areas. 



"Re&pcMises were coded into II dassificaliofts used by the American Malhemaljcal Society in lU 
annual employment survey (algebra and number theory, analysts and funciional analysis, gcomctiy unU 
topology, logjr. probability, statistics, applied mathematics, computer science, operations reseanh. 
discrete mathematics, and other)« plus three additional clajsirtcations (all areas, no areas, and 
matNmaiics education) that were frequently mentkmed. In iomc cases, departments specifted moa* 
than one area of difTicuhy in r^ruittng faculty; when this occurred, coding was based on the area 
mcniioned finu. 
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Figure 7. 



DeiKUimental representatives* assessment of tlie difTicuities experienced by their 
mathematics and statbtics departments in recruiting: United States 
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NOTE*. Categories included within "other" are algebra and number ihctHy. analysis and fractional analysis, geometry and topology, logic, 
probability, computer science, operadons research, and discrete mathematics. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Dcparimenis at Higher Education Insiiiuiions (HES 5), 
Natifmal Science Foundation. 1990 (survey conducicd in 1989). 



Changes in Ability to Two-thirds of the mathematics and statistics departmental representalive.s 

Recruit Faculty Members slated there had been no change in their department's ability to recruit 

suitable faculty members over the last two years, while 26 percent said 
recruitin| is now more difficult and 9 percent said it is now less difficult 
(Appendix Table A- 16). 

Departmental representatives from departments at doctorate-granting 
institutions (48 percent) and comprehensive institutions (37 percent) were 
the most Ukely to say recruiting had barome more difficult, while those at 
departments at specialized institutions were the least likely (7 percent). 
Increased di^iculties in recruiting were also more likely to be reported by 
representatives at large institutions (35 percent) than those at small 
institutions (13 percent). 
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Representatives from departments that have tried to fili a number of 
openings may be in a better position to judge the employment market than 
other departments, simply through having additional experience. By this 
measure, the likelihood that hiring qualified faculty has become more 
difficult is strengthened. Of th£ representatives from those departments 
trying to fill three or more positions, 35 percent perceived increased 
difficulty in hiring, compared with only 9 percent of those from 
departments not seeking to fill any positions. 



Fflcultv Research Departmental representatives were asked to state whether research and 

anH Tparhin? publication or teaching performance was more important in evaluating 

ana l eacning advancement or salary decisions, and to describe the number ot 

faculty invoKed in research and their perception of the department's 
satisfaction with its faculty teaching performance. 



Relative Priorities Given Representatives at four-fifths of all mathematics departments felt teaching 
to Research and Teaching performance was more important than research for evaluating fuU-time 

faculty in their institution-teaching was wycA more important for 
68 percent and somewhat more important for 11 percent (Appendix 
Table A- 17a). Only 12 percent said that research was somewhat or much 
more important than teaching at their institution. 

Only at doctorate-granting institutions did a majority of departmental 
representatives indicate that research was more important than teaching at 
their institution, with 43 percent saying that it was much more important 
and 36 percent saying it was somewhat more important. Only 3 percent of 
representatives at doctorate-granting institutions said that teaching was 
more important than research at their institution. 

Though relatively few departmental representatives emphasized research 
over teaching, their departments tended to be large. For example, the 
departmental representatives most likely to say their institution 
emphasized research were in departments at doctorate-g. anting 
institutions, which had roughly one-fourth of aU faculty and students in 
mathematics. As a result, though most faculty and students were at 
departments where representatives felt their institution considered 
teaching to be more important, substantial numbers of students and faculty 
were at departments where research was more important. Of all full-time 
faculty in mathematics and statistics departments, 17 percent were at 
departments where departmental representatives felt their institution 
viewed research to be much more important than t^ching, and an 
additional 14 percent at departments where research was seen as somewhat 
more important (Figure 8). SimUarly, 14 percent of aU students in faU 
1988 were in departments where departmental representatives said that at 
their institution research was much more important than teaching for 



'^However, a posiiion was counted owe for each year in which a department tried lo M ii. so Jhiit 
denanments that wtre unsucmsful in filling posltioni arc likely to be in the group of depanmeoif wiih 
the grtaiefl number of openings Slill, while this group may ovcrrepitsent depattmeniii thai 
expe^nced dimoiltks in hiring, that does not ncceisarily imply that they will have perceived an 
increase in lh« difficulty of hiring. 
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evaluating full-time faculty, and an additional 14 percent were at 
departments where research was somewhat more important. 

Departmental representatives consistently indicated that their institution 
emphasized teaching over research in the case of part-time faculty; 
92 percent considered teaching to be much more important than research 
(Appendix Table A- 17b). Except for representatives of departments at 
doctorate-granting institutions, the percentage rating teaching as much 
more important was 86 percent or higher for every category of institution. 
Even at doctorate-granting institutions, only 14 percent of the departmental 
representatives considered research as more important than teaching for 
part-time faculty. 



Figure 8. Departmental representatives' a»essment of the relative importance of research 

versus teaching in evaluating full-time faculty at their institution and the percentage 
of all mathematics faculty in the departments: United States 
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one mathenatic^^datistics course in faU 1988. The highest degree, of gmftiate students leaching at their own iistituti^ 

SOURCE: lUgher Education Suiveys. Survey of Mathematics and Statistics Depanmenis at Higher Educatktn InsUtutions (HES 5) 
National Sconce FoundatiOT. 1 990 (swvey conducted in 1989). 
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Faculty Research EfTorts 



Satisfaction with Teaching 



Departmental representatives were asked to describe the involvement of 
their department's fuU-time faculty in research/publication and education 
research/publication. For each area, they were asked to state the number 
actively involved, the number that applied for Federal support, and the 
number that received Federal support. 

Of 24,450 fuU-time faculty in the mathematical and statistical sciences, 
9 150 (38 percent) were actively involved in research and pubUcation 
(Appendix Table A-lSa). Research invoWement was great^t at doctorate- 
anting institutions (77 percent), and least at two-year institutions 
(4 percent). 

Of those involved in research and publication, 3,400 (37 percent) applied 
for Federal support in 1987, and of those applying, 2.100 (61 percent) 
received it.'* Among active researchers, applications for Federal support 
were more common at doctorate-granting institutions (where 49 percent 
applied) than at two-year institutions (8 percent), and at large institutions 
(40 percent) compared with small institutions (27 percent). 

Research and publication was less common in mathematics and statistics 
education, involving 2,750 ( 1 1 percent) of the full-time faculty (Appendnc 
Table A- 18b) Variations in the proportion of all fuH-ume faculty at each 
type of institution were relatively smaU, ranging from 8 percent at two-year 
institutions to 14 percent at comprehensive institutions, a difference that 
was nevertheless stati.stically significant. 

Responses showed that 550 (20 percent) of mathematics education 
researchers applied for Federal support in 1987, and 49 percent of them 
received Federal support. Applications for support were more common at 
doctorate-granting institutions (28 percent of those actively involved in 
education research/publication) than at two-year institutions (1 1 percent). 

Departmental representatives were asked to rate their satisfaction with 
both their department's quality of teaching and student outcomes froni the 
leaching, on a scale from 1 (not at aU satisfied) to 10 (very satisfied). They 
were asked to do this rating for each of the instructional levels. 

Departmental representatives' evaluations were generally positive, with 
mean ratings of 6.2 or higher (Appendix Tables A- I9a and A- 19b). For 
each instructional level, departmental representatives were more satisfied 
with the quality of teaching than with student outcomes, with the mean 
rating for quality of teaching ranging from 7.5 to 8.6, whUe the mean rating 
for student outcomes ranged from 6.2 to 8.0. They were al«> more satisfied 
with teaching in advanced and graduate courses (8.5 to 8.6 for quality of 
teaching, and 7.7 to 8.0 for student outcomes) than m remedial courses (7.5 
and 6.2, respectively). 



J'*SlricUy speaking, some of Ihosc applying for Fcdcra! support may not have been active in research .f 
thi f^Hed^ricfivt the support, a^ft was their only means of r.nannng the lesearth. 
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The differences among the evaluations of departmental representatives at 
different institutions were generally smaU and statistically insignificant. 
Even some of the largest differences (e.g., between representatives at small 
schools and those at large schools at the graduate level) were not 
statistically significant. 



Problems in 
Mathematics 
and Statistics 
Departments 



Departmental representatives were given a list of 21 potential problems 
and ask to indicate which they experienced. From those they checked, they 
were asked to rank the five greatest problems. 

The problems checked most frequently were teaching load (52 percent) 
funding of faculty travel (47 percent), physical facilities (43 percent), and 
adequate computing equipment (41 percent; Appendix Table A-20). The 
problems ranked as the most important were leaching load (43 percent of 
those citing it as a problem), recruiting and retention of qualified faculty 
(31 percent), and physical facilities (30 percent).'* In some cases, 
departmental representatives' rankings of the problems produced 
considerably different results than measures of the frequency of the 
problems. For example, the funding of faculty travel was one of the most 
frequently cited problems, yet few representatives ranked it as the most 
important. On the other hand, recruiting qualified faculty was less often 
mentioned as a problem, but a much hi^er percentage of representatives 
ranked it as the greatest problem; in fact, the differences in percentages 
was sufficiently large that a greater total number ranked it as the createst 
problem as well (Figure 9). 

To a large degree, the list of problems provided in the questionnaire 
centered on problems related to research (and to graduate students), since 
other portions of the questionnaire collected information on teaching. 
Thus, the problems should not be expected to be equally applicable to ail 
institutions. Consequently, there was considerable variation among 
institutions. While the average number of problems checked per 
departmental representative was 5.0, the mean number of problems ranged 
from 3.5 problems per representative at two-year institutions to 9.0 
problems at doctorate-granting institutions (Figure 10). The greatest 
differences between the responses of departmental representatives at 
doclorate-granting and those at two-year institutions concerned faculty and 
graduate students (the second of which applies only to doctorate-g^antin^ 
institutions), yet significant differences also existed in responses relating U) 
institutional support and faculty resources. Another difference among 
institutions was that departmental representatives at large institutions cited 
more problems (6.8) than those at small institutions (3.6); again, this was 
true for each of the three categories of problem areas. 

While departmental representatives at doctorate-granting institutions cited 
the greatest number of problems, there was actually great variation among 
institutions depending on the individual problem being mentioned. 
Perhaps the most consistent result was that representatives at specialized 
institutions were typically the least likely to mention any particular 



15 



Pcrccniages do not add to 100 because each pcrccniage is computed from a dirfci^nt base. 
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Figure 9. Ranking of tlie nine problems reported most often by representatives of mathematics 
and statistics departments: United States 
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SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education Institutions (HE5 5), 
National Science Foundation, 1990 (survey ccmducted in 1989). 



Figure 10« Mean number of problems checked by mathematics and statistics departmental 
representatives by type of problem and institutional characteristic: United States 
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SOURCE Higher Education Surveys. Survey of Mathematics and Statistics Departments at Higher Education Institutions (HES 5), 
Natitmal Science Foundation. 1990 (survey conducu»i in 1989). 
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problem. For example, the funding of faculty travel was mentioned by most 
representatives at comprehensive (62 percent) and baccalaureate 
institutions (59 percent), but by only 13 percent of departmental 
representatives at specialized institutions (Appendix Table A-2 1 ). 
Etepartmental representatives at doctorate-granting institutions were likely 
to cite problems concerning physical facilities (77 percent) and external 
support for scholars (70 percent), in contrast with those at qsecialized 
institutions (8 and 19 percent, respectively). The most frequently ci»ed 
problem-teaching load-was noted more often by departmental 
representatives at comprehensive (^ perrent) and baccalaureate 
institutions (65 percent) than those at doctorate-granting institutions 
(43 percent). One of the problems spread most uniformly across 
Institutions was the amount of clerical support. Responses were similar- 
35 percent by most representatives at two-year institutions cited this as a 
problem, as did 41 percent at comprehensive and baccalaureate 
institu^'ons. 

Departmental representatives at large institutions typically were more 
likely to mention problems than those at small institutions, including 
differences concerning physical facilities (64 percent versus 31 percent). 



Differences 
Among 
Institutional 
Types 



The introduction of this report noted that institutional type (i.e., 
doctorate-granting, comprehensive, baccalaureate, specialized, and iwo- 
year^ is important in determining the nature of mathematics and statistics 
departments at any particular institution. This section provides a brief 
summary of the major differences, presented earlier, between departments 
at different types of institutions. 

Departments differed considerably in the types of programs offered. Many 
(850) departments did not offer degrees in mathematics or statistics; these 
departments were typically at two-year institutions, and often had a 
broader focus than mathematics and statistics alone. Together with other 
departments providing degrees no higher than associate's degrees in 
mathematics, these departments had 41 percent of the faculty and 
42 percent of the mathematics students in fall 1988. Their primary fwus 
was on teaching rather than research. Teaching tended to be concentrated 
on classes at the remedial and l^low calculus levels. 

Departments offering doctoral degrees in mathematics were fewer in 
number (200 departments), but larger in average size, accounting for 
25 percent of all teachers and students. Departmental representatives at 
doctorate-granting institutions (a group roughly, but not exactly, equivalent 
to those offering doctoral degrees) were the only category (of respondents) 
for which a majority said that research was more important than teaching 
when evaluating faculty at their institution. In fact, 78 percent of all full- 
time faculty in these departments were actively involved in research and 
publication, and these researchers accounted for 57 percent of all full-time 
faculty actively involved in research in mathematics. TTiese departments 
also faced different problems than other departments. Departmental 
representatives cited a greater total number of problems faced, and were 
more likely to cite problems with physical facilities, the amount of external 
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suppon for faculty scholarly activity, and difficulties in recruiting qualified 
faculty. Also, while two-thirds of all departmental representatives said 
there had been no change in their abili^ to recruit suitable faculty 
member over the last two years, 48 percent of the departmental 
representatives at doctorate-granting institutions said recruiting had 
become more difficult. Though they reprinted departments with a 
greater proportion of teachers and students in advanced or graduate 
courses than other representatives, a sutetantial portion of the teaching 
effort was still devoted to the (^Iculus level or below. 
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Appendix A 
Detailed Tables 




detaiu:dtabixs 



A- 1 Number and percentage of departments offering, the number of teachers 
who taught, and the number of students enrolled in mathematics/ 
statistics courses in fall 1988 by hi^est degree offered in mathematics/ 
statistics: United States A-7 

A'2 Percentage of mathematics and statistics departments by institutional 

type and highest degree offered in mathematics/statistics: United States A-8 

A-3 Percentage of faculty and students in fall 1988 by level of instruction and 
highest degree offered by departments in mathematics and statistics: 
United States A-9 

A-4 Number and percentage of institutions and departments by type of degree 

offered and highest degree offered within each field: United States A- 10 

A-5 Number and percentage of departments offering mathematical/statistical 

science degrees by type of degree: United States A- 11 

A-6a The number and percentage of teachers who taught mathematical/ 

statistical science classes in fall 1988 by degree offered (through department) 

and by institutional characteristic: United States A- 12 

A-6b The number and percentage of students in mathematical/ 

statistical science classes in fall 1988 by degree offered (through department) 

and by institutional characteristic: United States A- 13 

A-7 The mean percentage of students taking at least one coui^ in mathematics 
or statistics from mathematical/statistical science departments, and the 
mean percentage of departmental teaching time spent on nonmajors 
institutional characteristic: United States A- 14 

A-8 The number and percentage of students in mathematical/statistical science 
classes in fall 1988 and by class level and institutional characteristic: 
United States A- 15 

A-9 The number of (course) sections in mathematical/statistical science in fall 
1988 and the mean s^ion size by class level and institutional 
characteristic: United Stat« A- 16 

A- 10a The percentage of teachers who taught mathematical/statistical science 
courses in fall 1988 who were full time by class levels taught and 
institutional characteristic: United States A- 17 

A- 10b The percentage of teachers who taught mathematical/statistical science 
courses in fall 1988 who were part time by class levels taught and 
institutional characteristic: United States A- 18 
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A- 10c Hie percentage of all teachers who taught mathematical/statistical science 
teachers in fall 1988 who were graduate students by class level taught and 
institutional characteristic: United States A- 19 

A-lla Total number of teachers, sections, and students for mathematical/ 
statistical science classes in fall 1988 by level of instruction: 

United States A-20 

A-1 lb Mean number of teachers, sections, and students for mathematical/ 
statistical science classes in fall 1988 by level of instruction: 

United States A-21 

A- 12 The number and percentage of teachers of mathematical/statistical science 
classes in fall 1988 by institutional type and level of instruction: 
United States A-22 

A- 13 Number and percentage of teachers of mathematical/statistical science 
classes in fall 1988 by highest de^ee obtained and level of instruction: 
United States A-23 

A- 14 Number of full-timo positions in mathematics/statistics that departments 
attempted to fill over the period 1984-85 to 1988-89 by institutional 
characteristic: United States A-24 

A- 15a Departmental recruitment of mathematioi/statistics faculty (number) 
over the period 1984-85 to 1988-89 by institutional characteristic: 
United States A-25 

A- 15b Departmental recruitment of mathematics/statisties faculty (percent) 
over the period 1984-85 to 1988-89 by institutional characteristic: 
United States A.26 

A- 16 Departmental representatives' assessments of changes in the ability of their 
department to recruit suitable faculty members in the last two years by 
institutional characteristic: United States A-27 

A- 17a Departmental representatives' assessment of the relative importance 

given to research/publication versus teaching performance in evaluating 
full-time faculty in mathematical/statisti^l science at theii 

institution by institutional characteristic: United States A-28 

A- 17b Departmental repr^ntatives' assessments of the relative importance given to 
research/publication versus teaching performance in evaluating 
part-time faculty in mathematical/statistical science at their 

institution by institutional characteristic: United States A-29 

A-18a Total number of full-time faculty in mathematics/statistics departments, 
and number and percentage involved in research/publication by 
institutional characteristic: United States A-30 
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A- 18b Total number of fuU-ttme faculty in mathematics/statistics departments, 
and number and percentage involved in education research/publication by 
institutional characteristic: United Slates A-31 

A- 19a Departmental representatives' mean level of satisfaction with quality of 
teaching in mathematics/statistics by level of instruction and institutional 
characteristic: United States A-32 

A- 19b Departmental representatives mean levei of satisfaction with student 
outcomes in mathematics/statistics by level of instruction and 
institutional characteristic: United States A-33 

A-20 Percentage of mathematics/statistics departmental representatives who 
indicated their department experienced problems and their ranking of 
those problems: United States A-34 

A-2 1 The percentage of mathematics and statistics departmental representatives 
who indicated their department experienced each of the nine most frequently 
cited problems by institutional characteristic: United States A-35 

B-1 Re^onse rate for each item on the mathematics and statistics questionnaire: 

United States B-5 

B-2 Selected standard errors by institutional characteristic: 

United States B-7 
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Tabic A-1. Number and perceatage of departmcnLs ofrering, the number of teachers who tai^ht, and the 
number of students enrolled in matbematics/stati^cs rourses in fall 1^ by highest d^ee offered 
in mathcmatics/stalbtics: United States 



Charaaeristic 


Total 


Higher degree olTered in mathematics/aatistics* 


Other 
degrees only^ 


No 
degrees^ 


Doctoral 


Master's 


Bachelor's 


Associate's 


Departments'' 
















Number 


2,750 


200 


m 


900 


550 


350 


500 




100 


8 


8 


32 


21 


13 


18 


Teachers* 


















45,000 


11,450 


6,150 


8,900 


10,050 


3,700 


4,750 




100 


25 


14 


20 


22 


8 


11 


Studenti^ 


















2,977350 


740400 


442,650 


552,500 


723,100 


229,000 


289,600 


Percent 


100 


25 


15 


19 


24 


8 


10 



classification of the highest dcgr^ offered is based upon the high^ degree oiTered by a mathematics/stotistics 
department, not by the institution as a whole. 

^Th^ (tepartments were the prunaiy Im^tions for teaching maihcmaiics/statisiics at their institutions, but either offered 
no degrees or only degrees other than in mathematics/Mati^tics. 

Some institutions have more than one department in mathema!scs/;*dtisitcs. Each depanmem is counfcd individuaUy. 

total number of fao^tty is unduplicaicd, but pcrccmagcs were calculated by counting faculty members once for each 
class level taught. I^res represent the number who taught at least one mathematics/statistics a)urse in fall 1988. 

^The number of students is estimated by multiplying the number of sediof^« offered and the mean section size. Students 
are coumed once for each seaion taken to give this estimation of the number of students who were enrolled in 
mathematf cs/^atistics courses in fall 1^. 

NOTE: The numbers of departments, teachers, anti students have been roundbd to the nearest 50. Percentages may not 
add to 100 because of rounding. 

SOURCE: Higher Education Suive)^ Survey of Mathematics and Statistics Departments at Higher Education 
Institutioi^ (HES 5), National Science Foundation, 1990 (survey conducted in 1^). 



Table Percentage of mathematics and statistics departments by institutional type and highest degree 
ofTered in matbematics/stat^ics: United States 



Characteristic 


Total 


Highest ck^cc oHcrcd in mathematics/statistics^ 


Other 
degree onty^ 


No 
degrees^ 


L/Wiilf iU 




oaviiCJur • 




Number of departments^.. 


2,750 


200 


200 


900 


550 


350 


500 


Percentage in each 
















institutional type 
















Total 


100 


lUO 


100 


100 


100 


100 


100 




9 


87 


13 


1 


0 


3 




Comprehensive 


15 


8 


74 


25 


0 


2 


1 


Baccalaureate 


25 


0 


6 


6S 


0 


9 


12 




8 


5 


2 


6 




13 


19 


Two-year 


44 


0 


5 


3 


100 


74 


67 



— ■ Rounds to zero. 

hue classincation of the highest degree offered is bused upon ihe highest degree offered by a mathematics/statistics 
department, not t>y the institution as a whole. 

^These departments were the primaiy locations for teaching mathcmatics/statisii^ ai their insiliutions, but either offered 
no degrees or only degree^^ other than in maihemaiics/siaiistics. 

^Some institutions hove more than one department in mathcmatics/^ati^ics. Each department is counted individually. 

NOTE: The numbers of departments have been rounded to the nearest 50, Percentages may not add to 100 t>ecause of 
rounding. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Hi^^her Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conduacd in 1^®9). 
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Table A-3. Percentage of faculty and suudenls in fall 1988 by level of instruction and highest degree olTcrcd by 
departments in mathematics and statistics: United States 



witfiii awiwi Mtiw 


Highest degree ofTcred in mathematics/statistics^ 


Oihcf 

2 

degrees only 


No 

2 

degrees 


r^o^i^rat 

ftdr't/vftfJI ill 


\^ nct|«r*E 


Bachelor*^ 


A. ^Kncia t 


Faculty^ 














Numl^r or teachers , 


n.550 


6.UW 


8,900 


10.050 


3,700 


4,750 


Percentage (duplicated) 














Remedial , 


7 




11 


w 


57 


47 


Beiow calculus 


19 




64 




74 


66 




45 


36 


47 


27 


24 


23 


Adiranced 






41 


2 


9 


5 


Graduate 






1 
i 


A 

V 


2 


0 


4 

Students 














Number of students 


740.050 


442.650 


552.500 


723,100 


229.000 


289.600 


Percentage (total) 


100 


100 


100 


100 


100 


100 




7 


16 


16 


37 


38 


25 


Below calculus 


37 


47 


48 


52 


49 


6S 


Calculus , 


38 


23 


24 


n 


10 


8 




U 


12 


12 


1 


2 


1 




4 


2 




0 


1 


0 



- « Rounds to zero. 

^Classification is based upon the highest degree ofTcrcd by a mathematics/statistics department, not by the institution as a 
whole. 

^These departments were the primary Icxstions Tor teaching mathematics/statistics at their institutions, but either offered 
no degrees or only offered degrees other than in mathematics/statistics. 

^otal numt>er of faculty is unduplicated, but percentages were calculated by counting faoiity memt>ers once for each class 
level taught. Hiercfore, percentages add to more than 100. These figure represent faculty who taught at least one 
mathematics/statistics course in fall 19S8. 

dumber of stuctents is estimated by muliiptying the number of scions offered and mean seaion size. Students are 
counted once for each seaion taken to give this estimation of the numt>er of audcnts who were enrolled in 
mathematics/^istics coursi^ in fall 1988. Percentages muy not add to 100 t^rause of rounding^ 

NOTE: Students are counted once for each sraion taken. The numbers of dq^artments, teadiers* and studems have been 
rounds to the nearest 50. 

SOURCE; Higher Educatbn Surveys, Suivey of Mathematics and Statistics Departments at Higher Education 
Institutions (H^ 5), National Science Foundation, 1990 (suivey conduced in 1989). 
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Table Number and perceots^ of insliluUons and departments by typ^ of degree offered and highest 
degree oflfcred ^tbin each ndd: United States 



Degree 
oiTered 



Mathematics 



Siaiistics 



Computer 
science^ 



Other 



1 



Joint degrees 



Mathematics/ 
statistics 



Mathematics/ 
computer science 



Numl>cr of institutions 

offering degree^ 1,700 200 800 400 150 450 

Percentage (total) 100 100 100 100 100 100 

Assodaic's 30 6 39 58 31 16 

Bachelor's 50 17 53 28 43 78 

Master's 11 37 6 9 18 4 

Doctoral 10 39 2 5 8 1 

Number of departments 

offering degree l^MX) 200 800 400 200 500 

Percentage (total) 100 100 100 100 100 100 

Associate's 31 6 39 57 30 18 

Bachelor's 49 16 52 28 44 76 

Master's li 40 6 10 18 4 

Doctoral 10 38 2 6 8 1 



^Departments were sampled only if they were labeled as mathematics or statistics departments, or if they were the primary 
location for teaching mathematics or statiMics. Independent computer science departments and other independent 
departments such as psychology, sociology, economics, and eduction are not included in these estimates. 

^If more than one department at an institution offered degrees in mathematt«/statisiics, only the department olTcring the 
high^ degree in the specified discipline is counted here. 

NOTE: E^imates on the numt>e^ of dcpanmcnts and invitations have boen rounded to the nearest 50. Departments or 
institutions that offered a degree in more than one discipline are counted in each column that applies. 
Percentages may not add to 100 because of rounding. 

SOURCE; Higher Education Surveys, Survey of Mathematics and Siati«ics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989). 
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Table A-S. Number and percentage of departments ofTering malbematical/statistical science degrees by type 
dTdegr^: Unit«l States 





D^rm oflered DejKutment^'^ 




Associate's 


Bachelor's 


Maker's 


Doctoral 


Field 


degree 


degree 


d^ree 


degree 




Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Mathematics. 


600 


21 


1^ 


44 


350 


13 


200 


6 






1 


100 


4 


150 


6 


100 


3 


Computer science 


350 


13 


500 


18 


50 


2 




1 


Other 


250 


10 


150 


5 


SO 


2 




1 


Joint degrees 


















Mathematia/statistta . 


50 


2 


100 


4 


50 


2 




1 


Mathematics/computer 


















science 


100 


3 


400 


14 




1 







- » Rounds to zero. 

hnclud^ all dej^artments with maihemaitcs or statistics in their titi^ as well as the single department with the primaiy 
responsibility for teaching mathematics/statistics if no mathematt<» or ^atistics dq>artment exists. 

^Percentag^ are based upon the estimate of 2,750 departments ofTering instruction in mathematics/statistics. It is not 
meaningful to add percentages because some departments offer more than one degree. 

NOTE: Numl)ers are nninded to the nearest SO. 

SOURCE: Higher Education Surveys, Sujvey of Mathematics and Stali^ics Departments at Higher Education 
Institutions (HES S), National Science Foundation, 1990 (survey inducted in I W). 
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Table A-6a. The number and percentage of teachers who tau^t malhemalical/staUstical science classes in 
fall 1988 by degree offered (through department) and by institutional characteristic: United 
States 



insiuuuonaj 
characteristic 


Teachers 


Number 


Degree offered (percent) 


Mathematics 
only 


Statistics 
only 


Both 
mathematics 
and 
siaiiMics 


Neither 
mathematics 
nor 


Total 


45,000 


55 


2 


23 


20 


Type 














11300 


38 


6 


55 


1 


ComDrehcnslve , 


9300 


67 




32 


I 


Baccalaureate..... 




K 


0 


6 


10 




2,200 


54 




16 


30 


Turo-yrar 


17200 


52 




4 


44 


Comrol 












Private . . 




67 


1 


15 


17 


Public 


34.800 


52 


2 


25 


20 


Enroliment size 












Less than 1,000 


2,900 


38 


0 


11 


51 


1,000-4,999 


lilOO 


66 


1 


3 


29 


5,000 or more 


30.000 


52 


2 


32 


13 


Region 












Northeast 


lUOO 


57 


1 


21 


21 


Central 




47 


2 


28 


22 


Southeast 


10,500 


57 


2 


15 


26 


West 


12,000 


60 


2 


27 


11 



~ « Less than 1 percent. 

*lnclud» departments olTering separate degrees in both mathematics and statistics, and departments offering joint degrees 
in mathematics and statistics. 

NOTE: The numbers of teachers have been rounded to the nearest 100. Details may not add to totals and percentages 
may not add to 100 because of rounding. 

SOURCE: Higher Education Sutv^ Surrey of Mathematics and Statistics De]^rtmems at Higher Education 
Institulions (HES 5), National Science Foundation. 1990 (survey conducted in 1989). 
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Table AHSb. 



The number and percentage of students in mathematical/statistical science classes in fall 1988 by 
degree offered (through department) and by institutional characteristic: United States 



Institutional 

cha raci eristic 


Students^ 


Numlwr 


Degree offered (percent) 


Mathcmaiics 
only 


Statistics 
only 


DOtn 
mathematics 
and 
statistics 


XMcitncr 
mathematics 
nor 
statistics 




2,977,400 


SS 


1 


26 


18 


1>pe 














735,000 


36 


5 


59 






661,500 


65 




34 


z 


Baccalaureate 


282300 


84 


0 


6 


10 




106 000 


58 




9 


32 




1,192,600 


53 


- 


7 


40 


Control 














479,600 


64 


1 


20 


14 


Public 


2,497.800 


53 


1 


27 


19 


Enrollment size 












Less than 1,000 


101.800 


47 


0 


14 


39 


1,000 - 4,999 


738.800 


64 


1 


5 


30 


5,000 or more 


2,147,700 


52 


2 


33 


13 


Region 














673,600 


50 




25 


24 


Central 


7(».600 


49 


2 


30 


19 




704300 


59 


2 


17 


23 


West 


890.400 


60 


2 


30 


9 



- « Less than 1 percent. 

^Ingures caloilai^ by multipling the number of sc^ions reiH>n{^ and the avei^ge section size. Students are counted once 
for ^ch mathematics/statistics class in which they ore enrolled. 

includes (tepaitments oiT^ing s^rale degrees in both maihanattcs and statistics, and depattments ofTering joint degrees 
in mathematics and ^atistics. 



NOTE: The numbers of students have been rounded to the nearest 100, D^ails may not add to totals and i>ercentages 
may not add to 100 because of rounding. 

SOURCE: Higher Education Sujveys, Surv^ of Mathematics and Statistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (suivey conducted in 1^). 
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Table A-7. The mean percent^e of students taking at least one coum in mathematics or statistics from 
mathematical/statistical science depart mcnts« and the mean percentage of departmental teaching 
lime spent on nonmajors by instiluiionul characteristic: United States 



Institutional 


Students taking at ]<mM one^ 


2 

Teaching time devoted to 


chsraaeristic 


course from department 


nonmajors 



Total 80 80 



Type 

Doaoral 

Comprehensive 
Baccalaureate... 

Specialized 

Two-year 

Control 



Private 83 74 

Public 78 85 

Enrollment size 

Less than 1.000 85 79 

1,000 - 4.999 81 80 

5,000 or more 75 82 

Region 

Northeast 76 77 

Central 81 82 

Southeast 88 80 

West 76 82 



Figures are departmental representatives' (»timatcs or the percent of students who take at least one n*athcmaiics/staiistic& 
course during the course of their enrollment at the institution. 

2 

Figures are departmental representatives' responses to questionnaire item 2b Vhat percentage of your dcpanmeni's 
teaching time in mathematics/statistics is spent teaching non-majors?" 

SOURCE; Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989). 



63 
84 
82 
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79 
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Table A*8. The number and percentage of students in mathematical/statistical science classes in fall 1988 and by 
class le\t:l and institutional diaractertstic: United States 



Institutional 
diaracseristic 


iNuniDer oi 
students* 
(in thousands) 


Percentage enrolled at each dass level 


Remedial 


Below 
calculus 


Calculus 
level 


Advanced 


Graduate 




2,y77 


21 


48 


22 


8 


2 


















735 


6 


37 


39 


13 


4 




ool 


17 


49 


22 


11 


2 


Baccalaureate 


282 


16 


46 


27 


12 






106 


14 


46 


19 


17 


3 


Tivo-ycar 


1,193 


35 


54 


10 


1 


0 


Control 
















480 


13 


41 


31 


12 


2 






23 


49 


20 


7 


1 


EnroUment size 














Less than 1.000 


102 


24 


49 


19 


8 




1,000 - 4,999 


739 


23 


54 


17 


6 






2,137 


21 


46 


23 


8 


2 


Region 
















674 


18 


49 


22 


9 


2 


Central 


709 


18 


43 


2y 


9 


2 




705 


22 


56 


16 


5 


1 


West 


890 


27 


44 


20 


8 


2 



- » Rounds to zero. 

The number of students is estimated by multip^ng the numter of sections o^ercd and the mean section size. Students arc 
counted once for each seaion taken to give this estimation of the number of students who were enrolled in 
mathematics/statistics courses in f^ 1988. 



NOTE: The numbers of students have been rounded to the nearest 1»000. 
percentages may not add to 100 tecause of rounding. 



Details may not add to totals and 



SOURCE: Higher Education Surveys, Survey of Mathematics and Stati^ics Departments at Higher Education Institutions 
(HES 5), National Science Foundation. 1990 (survey conducted in 1989). 
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Table The number of (cour^) sections in maihemalical/statislical science in fall 1%S and the mean section size by class level and institutional 
characteristic: United ^ates 



inMlIUilOnal 

^ 1 i«l 1 «l vl V 1 SM 1 w 




Number of sections 




Mean section size 


Remedial 


calculus 


level 


Advanced 


Graduate 


Remedial 


OCtUw 

calculus 


S.'lliVMlUs 

level 


Advanced 


Graduate 


Toial 


22,900 




to QiV\ 


1 1 

1 J,D3U 


4.100 






24 






Type 






















DtKioral 


1.150 


6,400 


5.7rt) 


3.9tK) 


2.800 


54 


57 


51) 


24 


11 


Comprehensive. 


.^.450 


R,800 


4,«X)(» 


3.950 


l.WX) 


29 


34 




16 


10 




1 ,Otllf 




.1. 1 iV 






zs 


20 


20 


JZ 


■T 
/ 


Specialized 


7(K) 


1,750 




950 


200 












Tw4>-vcaf . 


15.K0O 


20.750 


5.250 


500 


NA 


24 


27 


19 


15 


NA 


Control 






















Privoic 




7.1(X) 


S,.^5U 


4.150 


<>Oii 


21 


24 


20 


12 


13 


Public 


2CI.050 


35.200 


14.550 


7.500 


.U50 


28 


34 


26 


19 


11 


Enrollmcnl si/c 






















Lcssihan IJOOO 




2300 


1.050 


750 


50 


19 


20 


14 


10 






7.31H) 


13.450 


5.2tX> 


3.350 


350 


23 


28 


21 


12 




5,CHW or more 


14,400 


26.51X) 


13.651) 


7.550 


3,700 


35 


40 


34 


21 


12 


Rcgii>n 






















Northeast. 


5.400 


8.450 


5,750 


3,300 


1.050 


25 


n 


25 


\6 


14 


Central 


4.500 


10,150 


5.250 


2,950 


1,100 


24 


28 


24 


14 


10 


Southeast 


5.700 


12,600 


4,150 


2.300 


850 


24 


27 


20 


13 


10 


Wesi 


7,300 


11,100 


4,750 


3,100 


1,100 


30 


32 


25 


17 


11 



- - TiH> few cases for a reliable esiimaie. 



NA c Not applicable. 

NOTE: The numbers of seaions have been rounded to the nearer SO. Details m^ not add to totals because of rounding. 

SOURCE: Higher Education Survej^ Survey of Mathematics and Slalisitcs Departments at Higher Education Institutions (HES 5), National Sdence Foundation, 1990 
(survey conduded in 1^). 



Table A- 10a. The percentage of teachers who taught mathematical/statistical science courses in fall 1988 who 
were full time * by class levels taught and by institutional characteristic: United Staler 



Insiautional 
dmraderistic 


NufnHc^r 

of 
lechers 


Class level taught 


Remedial 


Below 

valvUlUS 


Calculus 


Advanced 


Graduate 


Tntai 


45,000 


IS 


33 


28 


21 


9 


Type 
















11300 


2 


f e 
15 


31 


in 






Q inn 


12 


40 


33 


34 


10 


Bao^alaureaie 


5,000 


18 


47 


44 


39 






^ *>nn 


9 


22 


26 


25 


10 




17^ 




la 








Control 
















10^ 


13 


32 


36 


32 


8 


Puhlic 


34,800 


16 


33 


26 


18 


9 


Enrollmenc size 














Less than 1,000 


2,900 


23 


39 


30 


22 


1 


1,000 . 4,999 


12,100 


20 


40 


30 


21 


2 


5,000 or more 


30.000 


12 


29 


27 


21 


12 


Region 














Northeast 


11300 


14 


28 


29 


22 


9 


Central 


11,200 


12 


31 


28 


22 


9 


Southeast 


10.500 


18 


40 


28 


19 


8 


West 


12,000 


17 


32 


28 


21 


9 



^Alt percentages are based on the toi^al number of teachers, with fuH-iime teachers, part-time teachers, and graduate 
students combined. Teachers may teach at more than one class level, but had to have taught at least one 
mathematics/statistic course in fall 1988. 

NOTE: The numbers of teachers have been rounded to the nearest 100, Details may not add to totals because of 
rounding. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Dei^rtments at Higher Education 
Institutions (HES S), National Science Foundation, 1990 (survey conduaed in 19S9). 
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Table A- 10b. The percentage of teachers who taught mathematical/statistical science courses in fali 1988 who 
were part time * by class levels taught and institutional charaderistic: United States 



Insiitutional 
characteristic 


PfUmi/cr 

of 
teachers 


Class level taught 


Remedial 


Below 
calculus 


Calculus 
level 


Advanced 


Graduate 






17 


21 


5 


1 


0 


Type 
















lUOO 


1 


9 


3 


1 


1 






10 


15 


4 


2 


1 




5,000 


14 


20 


6 


3 


0 




2,200 


24 


32 


13 


2 


1 




17,200 


32 


31 


5 


0 


0 


Control 














Private 


10,200 


13 


20 


8 


3 


1 


Pfihtii* 




19 


22 


4 


1 


0 


Enrollment size 














Le&5than 1,000 


2,900 


18 


25 


9 


3 


0 


1,000 -4.999... 


12,100 




25 


4 


1 


0 


S.OOOor more 


30.000 


16 


19 


5 


1 


0 


Region 
















11300 


20 


28 


7 


1 


1 


Central 


11,200 


15 


20 


4 


1 


0 




10.500 


14 


20 


4 


1 


0 


West 


l^ooo 


20 


26 


6 


1 


0 



*A1I perorntages are based on the total number of teachers, with full-time teachers* pan-time teachers, and graduate 
students combined Teachers may icach at more than one class level, but had to have taught at om mathematics/ 
statistics course in fall 1988. 

NOTE: The numbers of teachers have been rounded to the near^ 100. Details may not add to totals because of 
roundii^ 

SOURCE: Higher Education Suiveys, Survey of Mathematics and Statistics Depanments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (surwi^ conduced in 19S9). 




5U 



A-18 



Table A- 10c. The percentage of teachers who tauj^t mathematical/^isUcal sdence teachers in Tal] 19^ 
who were paduate students * by class \^\ taught and institutional charaderiaic: United States 



Institutional 


Number 

of 
tcadicrs 


Class level taught 


Remedial 


Below 
calculus 


Calculus 
level 


Advanced 


Graduate 


Total 




2 


5 


3 


0 


0 


















11300 


A 
H 


1/ 


11 


1% 
w 


A 
U 






3 


3 


1 


0 


0 


Baccalaureate 


5,000 


1 


0 


0 


0 


0 




2.200 


0 


1 


1 


0 


0 






U 


u 


A 
V 


A 
U 


A 

w 


Control 
















10^ 


0 


2 


2 


0 


0 


Public 


34J00 


2 


6 


i 


0 


0 


Enrollment size 














Less than 1,000 


2,900 


0 


0 


0 


0 


0 


1,000 - 4,999 


12.100 


0 


0 


0 


0 


0 


StOOOormore 


30.000 


2 


7 


4 


0 


0 


Region 














Northeast 


11300 


1 


1 


2 


0 


0 


Ccmral.. 


11.200 


3 


6 


5 


0 


0 


Southeast 


10.500 


1 


7 


3 


0 


0 


West , 


12.000 


1 


5 


1 


0 


0 



*AU percentages are based on the total number of teachers, with full-time teachei^ pan-time teachers, and graduate 
Mudents combined. Teachers may teach at more than one class level, but had to have taught at least one mathematics/ 
statisiics course in fall 1^. 



NOTE: The numbers of teachers have t^en rounded to the nearest 100, Details may not add to totals because of 
rounding 

SOURCE: Higher Education Surveys, Survey of Mathematics and batistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989). 
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Table A-lla. TtHal number of teachers, sections, and students for mathematical/siatisticai science classes in 
fall 1988 by level of instruction: United Stales 



Emplc^ment Aatus^ 
highest d^ree of 
teacher, and 
seciion cnar^icnsiic 


Level of tnstniaion 


Remedial 


Below 
calculus 


Calculus 
level 


Advanced 


Graduate 


Sum across departmems 














15300 


26.400 


16,250 


10,150 


4.100 




6^ 


14,700 


12.650 


9,550 


3,950 


Doaoral 


U50 


5,m) 


7.950 


8.O0O 








/uu 






100 




600 


800 


200 


SO 






7,800 


9,500 


2J50 


550 


150 




350 


75U 


450 


250 


100 




5,850 


7,350 


1.750 


300 


50 


Bachelor's. 


1,600 


1,400 


100 




0 


Graduate students 


700 


2.200 


1.250 


SO 




Sections 












Total number 


22,900 


423X) 


19,900 


11,650 


4,100 


Total students 


635.650 


1,411.000 


642.200 


230.250 


46.650 



- » Rounds to zero. 

^Sums have been rounded to the nearest 50. 

Figures re/lea teachers who taught at Icasi one mathematics/statistics course in fail 1%$8. 
teachers were counted as full time if they had full-lime icaching/research/adminisirativc positions in fall 1988, 



NOTE: Teachers are counted once for each instruainnal level at which they taught, so the eaimates in one column may 
not t>e added to those in another without encountering duplication. Details may not add to totals because of 
rounding. 

SOURCE: Higher Education Surveys^ Suivvy of Maihcmatics and Satiaics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conduacd in 1989), 



ERIC 



A-20 



Table A*l}b. Mean number of teachers, ;>eclion!s and students Tor mathematical/slalisiical science classes in 
fall 1988 by level of instruction: United Slates 



Employment ^atus» 
bighe^ dc^ce of 
teacher, and 
section charactemic 


Level or in^ruction 


Remedial 


BcllYW 

calculus 


Calculus 
level 


Advanced 


Graduate 


Mean per depanmcnt^ 












2 


7.1 


9.2 


6.1 


6.4 


8.8 




3.3 


5.6 


5.2 


6.0 


8.S 


Doctoral 


07 


2.0 


33 


9.1 


8J 




2.4 


3J 


1.9 


09 


0^ 




0.3 


0.3 


0.1 


— 


- 


Part fimc tiitQl < . 


3,8 


37 


1.0 


0.3 






0.2 


0.3 


0,2 


0.2 


0.2 






2.8 


0,7 


0.2 


0.1 




0.S 


0.5 










0.4 


09 


0.5 






Sections 














U.I 


16.1 


8.2 


7.4 


9.0 




25.6 


29.8 


23.5 


15.2 


11.5 




310 


543 


265 


145 


102 



" » Rcunds to zero. 

^Thc means per dcpanmcni arc based only on those depanments which provided instmaion at a given class level in fall 
1988. 

2 

Figures rcRect teachers who laught at least one mathematics/statistics course in fall 1^8. 

teachers were counted as full time if they had fuIl-iime tcaching/r^carch/adminisiraiive positions in fall 1988. 

NOTE: Teachers are counted once for each instructional level at which they taught, so the estimates in one column may 

not t>e added to those in another without encountering duplioition. Details may not add to totals beoiuse of 

rounding. 

SOURCE; Higher Education Surveys, Survey of Mathematics and &atistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conduaed in 1989). 
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Table A-12. The number and percentage of teachers of maihcmatical/statislical science classes in fall 1988 by 
institutional type and level of in&iruction: United States 





Total 


2 

Percentage at each level of instru^ion 


Instituiional type 


number of 


Remedial 


Below 
calculus 


Calculus 
level 


Advanced 


Graduate 



Total 45,000 34 59 36 23 9 



Doaoral 7 41 45 32 25 

Comprehensive 9.250 25 58 38 36 11 

Baccalaureate 5.050 33 68 50 42 1 

Specialized 2.150 33 55 41 27 11 

Two-year 17.200 57 69 25 3 0 



Figures included teachers who taught at least one mathematics/statistics course in fall 1988, Numbers have been rounded 
to the nearest 50. Details do not add to total bcciut^ of rounding. 

2 

Faculty members were counted once for each level of insiruaion. Percentages add to more than 100 because many 
teachers taught at more than one class level. 

SOURCE: Higher Education Surveys. Survey uf Mathematics and Statistics Departments at Higher Educuiiun 
Institutions (HES 5), National Science Foundation. 1990 (survey conducted in 1989), 
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Table A-13. Number and percentile of teachers oT roathematical/flaUstical science das^ in fall 1988 by 
h^est de^'ee obtained and hwl of iastruclion: United Stales 



Highcgt desrec ohiained 


Level of instruction 


Remedial 


oetvw 
calculus 


WBlCUIUS 

level 


Advanc«l 


Graduate 








(Number^ 






Total 








in 1^ 


A inn 




i,/Ull 










Master's .... ... 


10,750 


16.050 


6300 


1.750 


100 


Bachelor's 




2.20b 


300 


100 




GiBduate students , 








<n 
JU 










(Pera:m^) 






TcMal , 


100 


100 


100 


100 


100 


Doctoral 


11 


22 


52 


82 


97 




70 


61 


39 


17 


3 


Badielor's 


14 


8 


2 


1 




2 


5 


8 


8 


1 





« Rounds to zero. 

^Teachers include those who taught at Icasi one mathcmuiics/siatisti^ course in fail 1988. Teachers are counted once for 
each institutional level at which they taught so the estimates in one column may not add to those in another without 
encountering duplication. Sums have b^n rounded to the nearest SO. Details may not add to totals l^cause of rounding, 

e hlghMt degree of graduate students teaching classes is unknown. 

^Percentages m:^ not add to 100 because of rounding. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education 
Institutions (HES 5), National Sdcnts Foundation, 1990 (survey conduoed in 1989). 
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Table A-14. Number of full-lime positions in malhcmalics/slaUslics that departments attempted to All over 
the period 1984-85 to 1^-S9 by institutional characteristic: United States 



Institution^ 
characteristic 


A iJliil 


Moihcfiiatics 


Statistics 


Other 






5t 9110 


800 


550 


Type 












2,950 


2J50 


500 


100 




2^50 


l,V5U 








1,550 




50 




Specialized 


300 


300 




i% 
u 




2.450 


2.100 


50 


300 


Control 












3.250 


2,850 


150 


300 




6.350 


3,4UU 


/ilU 




Enrollment size 










Less than 1.000 


MOO 


850 




250 


1,000-4,999 


2.700 


2,550 


50 


50 




5,800 


4,800 


700 


300 


Region 












2,000 


1.700 


150 


100 




2,500 


1,900 


250 


300 




2.600 


2350 


200 


50 


West 


2.550 


2,300 


200 


100 



- - Rounds to zero. 

♦Some double counting of positions oarurrcd because if a position was left unfilled for more than one year, it was counted 
once for each year in which the department sought to fill the position, 

NOTE: Estimates have been rounded to the nearest 50. Details may not add lo totals because of rounding. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Depanments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (suivey conduacd in 1989). 
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Table A-15a. Departmental recruttment of mathematics/statistics faculty (number) over the period 1<%4-8S to 1988^ by institutional characterititc: 
United States 



Institutional 
characteristic 


Number* 

of 

fuU- 

time 
positions 


Filled with people meeting 
advenised qualifications 


iMlled with people not meeting 
advenised qualifications 


Nm filled for 
at least one year 


Vacancies 

for 
two years 


Full time 


Part time 


Temporary 


Permanent 


Shoaage of 

suitable 
candidates 


Other 
reasons 


Total 


9,600 


7300 


650 


900 


100 


450 


250 


300 


Type 


















Doctoral 


2,950 


2,050 


150 


400 


— 


200 


200 


150 


Comprehensive 


2350 


1.K50 


100 


.WO 




100 


- 


50 




1^50 


1,150 


50 


150 


50 


150 




SO 


Speciaiized 


500 


250 










50 


50 




2,450 


1.950 


350 


SO 


- 


50 


50 




Control 


















Private 


3^50 


2^ 


400 


300 


50 


150 


50 


100 


Public 


6350 


5.000 


250 


550 


50 


3O0 


200 


200 


Enrollment size 




















1 inn 
i,luU 


700 


350 






50 


0 




1.000 - 4,999,. 


2.700 


2,150 


100 


200 


50 


150 


SO 


100 


5,000 or more 


5300 


4.450 


200 


650 


50 


250 


200 


200 


Region 




















2.000 


1.600 


50 


100 


50 


50 


100 


50 


Central 


2^ 


1.800 


250 


300 




100 


50 


50 


Southeast 


2^ 


1,900 


150 


250 


50 


200 


SO 


100 


West 


2^ 


1.950 


200 


250 


0 


100 


SO 


50 



- » Rounds to zero. 



•Some double ccHintin^ of positions occurred because if a position was left unfilled for more than one yearjt was counted once for each year in which the department 
sought to nil the position. 

NOTE: Estimates have been rounded to the nearest 50, Details may not add to totals bci^usc of rounding, 

SOURCE: Higher Education Surveys, Survey of Mathematics and SiaiiiMics Dcpanmcnis ot Higher Educziiion Insiiiuiinfis (HES 5), Nattonaf Science Foundiition. 1990 
(survey conducted in 1989). 
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Table A-I5b. Departmental recruiinicnt of malhemalics/slatistics faculty (perccnl) over ihc period 1984-85 to 1988-89 by inslitulional 
characterisUc: United States 



Insthutfonal 
characterisiic 


Number* 

Ol 

full- 
time 
positions 


Filled vvith people meeting 
advertised {salifications 


Filled with people not meetii^ 
advenised quaiiftcations 


Not filled for 
at least one yrar 


FuU time 


Part time 


Temporary 


Permanent 


Shortage of 

suitable 
candiilatefi 


Other 
reasoits 










(percent) 






Total 


9,600 


76 


7 


9 


1 


5 


3 


Type 


















2,950 


70 


4 


13 


1 


6 


6 


Comprehensive 


2350 


79 


3 


13 


1 


3 






1.550 


73 


5 


9 


3 


9 


- 


Specialized 


300 


/V 


1 


6 


2 


1 


12 






ol 


13 


I 


1 


1 


1 


















Private 


3,250 


70 


13 


10 


2 


5 


2 


Public 


6350 


TO 


A 
H 


9 


1 


4 


3 


Enrollment size 
















Less than 1,000 


1.100 


61 


31 


2 


2 


5 


0 


1,000 - 4.999 


2,700 


80 


3 


8 


2 


5 


2 


5,000 or more 


5,S00 


77 


3 


11 


1 


4 


4 


R^on 


















2,000 


82 


3 


6 


3 


2 


4 


Centra] 


2,500 


72 


9 


11 


1 


4 


3 




2,600 


73 


6 


9 


1 


8 


2 


West 


2,500 


77 


8 


10 


0 


3 


2 



- = Roumbtozero. 



♦Some double countif^ of positions occurred because if a position was left unfilled for more than one ycar,it was counted once for each year in which 
the department sought to rill the iK>sition. 

NOTE: Estimates have been rounded to the nearest 50. Details may not add lo loiaJs and percentages may not add to 100 due to rounding. 

SOURCE: Higher Education Surveys, Suncy of Mathematics and Statistics Departments at Higher Education Institutions (HES 5), National Scien<^ 
Founctoiion, 1990 (survey conduaed in J989). 



Table A-16. Departmental representatives' assessments of changes in the ability of their department to recruit 
suitable faculty members in the last two years by institutional characteristic: United States 



Institutional 
diarsaeriMic 



Now more 
difllcult 



No change 



Now less 
diiTicult 



Total 

Type 

Doctoral 

Comprehensive... 

Baccalaureate 

Spnaalized 

Two-year 

Control 

Frivaic 

Public 

Enrollment size 

Less than 1,000 

1,000.4,999 

5,000 or more 

Region 

Northeast 

Central 

Southeast 

West 

Number of openii^ ( 1984^85 
thrbugh 198&^) 

None 

1-2 

3 or more 



26 



48 
37 
25 
7 
21 



21 

29 



13 
26 
35 



17 
26 
25 
33 



(percent) 
65 



41 
49 
68 
84 

71 



71 
61 



80 
65 
54 



68 
69 
64 
61 



11 
14 
7 
9 
8 



8 
10 



7 
9 
11 



16 
5 

10 
6 



9 

24 
35 



85 
70 
SO 



6 
6 
14 



NOTE: Percentages m^ not add to 100 because of rounding. 

SOURCE: Higher Education Surveys, Survey of Mathematics and Statistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation. 1990 (survey conducted in 1989). 
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TaWe A- 17a. Departmental represcntalivcs' assKsment of the relative importance ©ven to 

research/publication versus leaching performance in evaluating fi^H-time faailtv in 
mathematical/statistical science at their institution by institutional charaaerisiic: United 
States 





Assessment of imponance (percent) 




Institution 
characteristic 


Research 
much 
more 

important 


R^earch 
somewhat 

more 
}m{H>rtant 


Both 
equally 
important 


Teaching 
somewhat 

more 
important 


Teadiing 
much 
more 

important 



Type 

Doctoral 43 36 18 1 2 

Comprehensive 8 6 19 29 38 

Baccalaureate 3 1 10 17 69 

Specialized 5 3 23 1 68 

TVo-ycar 1 0 2 5 92 

Control 

Private 4 3 12 16 65 

PubUc 9 6 8 8 70 

Enrollment size 

Lcssthan 1,000 3 0 7 6 84 

1,000-4.999 2 2 8 13 75 

5.000 or more 16 12 13 H 48 

Region 

Northeast 10 5 20 13 52 

Central 7 5 6 15 67 

Southeast 5 5 3 12 74 

West 5 4 10 5 76 



NOTE: Percentages may not add to 100 because of rounding. 

SOURCE: Higher Education Surveys. Survey of Maihcmntics and Statistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 <survcy condur..:a in 1989). 
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Tabte A-17b. Departmental representatives* assessment of the relative import, tncc pven lo 

research/publication versus teaching [^rformancx in evaluating part-|imc faculty in 
matbemattcal/statistical science at their institution by institutional characterbtic: United States 



In^itulion 
charaaeristic 


Assessment of importance ({X?ra;nt) 


Research 
much 
more 

important 


Research 
somewhat 

more 
impnnani 


Bmn 
equalfy 
important 


Teaching 
somewhat 

more 
important 


Teaching 
much 
more 

important 


Total 




• 
1 




c 

J 




lypc 














5 


9 


12 


21 


S3 


ComprcheAi^e 


0 


0 


I 


3 


96 


Baccalaureate 


1% 

u 


u 


0 


c 

•J 


/J 


Specialized 


0 


1 


8 


0 


91 


TWo-ycar 


0 




0 


3 


97 


Control 
















1 


2 


7 


90 


Public 






I 


3 


94 


Enrollment size 












Less than 1,000 , 


0 


•» 




4 


95 


1,000-4,999.., 






2 


4 


94 




1 


2 




6 


88 


Region 












North«ra&i 


1 


1 


3 


9 


86 






2 


i 


2 


94 




0 




1 


5 


94 


West 


1 




2 


4 


94 



- =» Less than I percent. 

NOTE: Percentages may not add to 100 because of rounding. 

SOURCE: Higher Education Surveys, Survey of Mathematics and ^atistia Departments at Higher Education 
Institutions (HES 5), National Scicn*^ Foundation, 1990 (survey conducted in 1989). 
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Tabic A'18a. Total number of fuil-limc faculty in mathematics/statistics departnents, and number 
and percentage involved in research/publication by institutional characteristic: United 
States 



Instituitonal 
characteristic 


Number 

of 
full-time 
faculty 


Research/publication 


Aalvcly 
involved 


Applied for 
Federal suRJort 


Received 
Federal support 


Number 


Pcrccm of 
full-time 
faculty 


Number 


Percent of 
tbosc 
aaivcty 
involved 


Number 


Percent of 
those 
who 
applied 


Total 


24,450 


9,150 


38 


3.400 


37 


2.100 


61 


TVDC 


















6,800 


5,250 


77 


2,550 


49 


1,700 


66 


Comprehensive 


6,2S0 


2,400 


38 


600 


24 


200 


36 




3,450 


800 


23 


ISO 


17 


ICO 


70 


Specialized......................... 


U50 
















6.600 


300 


4 


50 




„ 




Control 
















Private 


6,400 


2,500 


39 


950 


39 


650 


68 




18.050 


6,700 


37 


2,450 


27 


1.450 


58 


Enrollment size 
















Less than 1,000 


1350 




12 


50 


27 






1,000 - 4,999 


6,750 


1.600 


24 


450 


27 


200 


52 




16,150 


7.400 


46 


2.950 


40 


1300 


62 


Region 
















Northeast 


6.400 


2,600 


41 


1.050 


41 


650 


63 




5300 


2,450 


42 


750 


31 


SOO 


64 




5350 


1300 


30 


650 


35 


300 


50 


West 


6,350 


2,350 


37 


950 


41 


650 


65 



-• " Too few cases for a reliable estimate. 



NOTE: Estimates have been rounded to the nearest 50. 

SOURCE: Higher Eihication Surveys. Survey of Mathematics and Statistics Departments at Higher Education 
Institutions (HES 5), National Sdencc Foundation, 1990 (survey conduct^ in 1^). 
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TiMe A-*!^. Tc^ number of fuU-timc faculty tn madicmatics/a^iaips departmeats* ami number 
and percentage invoh^d in education research/imblication by institutional 
characteristic; United States 



Institutional 
characteristic 


of 

full-time 

faculty 


Educalion n»eardi/publication 


Actively 
involved 


Applied for 
Federal luppon 


Received 
Fe<teral gui^n 


Numhcf 


Pcnrant of 

fulUtimE 

faculty 


Number 


x'ercem oi 
those 
actively 
invoh^cd 


NumtMT 


rerccni ot 
th(»e 
who 
appuco 


Total 


24,450 


2,750 


11 


550 


20 


300 


49 


Type 




















750 


11 


200 


28 


150 


72 


Comprehensive 


6,250 


900 


14 


200 


24 


50 


31 






450 


12 


50 


17 








U50 


~ 


- 


- 


~ 


- 






6,600 


550 


8 


50 


11 




- 


CTnntrot 
















Private 


6,400 


950 


15 


200 


20 






Public 


18,050 


1.800 


10 


350 


21 


200 


49 


Enrollment size 
















Less than 1,000 


1,550 


250 


IS 


50 


12 






1,000 - 4,999 


6.750 


750 


n 


100 


15 






5,000 or more 


16.150 


1.800 


11 


400 


24 


200 


51 


Region 
















Northea^ 


6,400 


900 


14 


100 


12 








5.800 


700 


12 


200 


31 


100 


SO 


Southeast 


5350 


550 


9 


50 


12 






West 


6,350 


650 


10 


200 


28 


100 


SO 



- - Too few cases for a reliable estimate. 

NOTE: Ettimates have be«i rounded to the nearest 50. 

SOURCE' Higher Education Surveys, Survey of Mathematics and Statistic D^rtments at Higher Education 
IiutituUons(HES 5), National Science Foundation, 1990 (surti^ conducted in 1^). 
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Table A*19a. Depaitmcotal reprcsentattm' mean level of satisfaction with quality of teaching in 
mathematics/statistic by level of instruction and institutional characteristic United States 



Institutions^ 
diaract eristic 




Quality of leaching 






Remedial 


Bctuw 
calculus 


Calculus 
level 


/^uviinvCii 


VII MUUttlv 




75 


7.9 




8.5 


8.6 


Type 














6.9 


7,0 


7.5 


8J 


8.6 




/.O 


7.7 


8.2 


8.6 


8.7 


Baccalaur^te 


7.2 


7,7 


8J 


8,4 


8.1 






- 










7.6 


8.1 


a c 

5.? 


8,4 


NA 


Control 












Private 


7.4 


8.0 


8.3 


8,5 


8.7 






7,8 


8.4 


8,4 


8.6 


Enrollment size 












Less than IfiOO 


7.4 


8.0 


8.1 


8.4 


5.8 


1,000 - 4.999 


7.5 


80 


8.6 


8.5 


8.8 


5,000 or more 


7.5 


7,6 


8.0 


8,5 


8.7 


Region 












Northeast 


7J 


8.0 


8.5 


8.7 


8.9 




7J 


7.9 


8.2 


8,2 


8.5 




7.7 


7,7 


8J 


8.4 


85 


West 


7,4 


8.0 


8J 


8.6 


8,7 



- » Too few cases for a reliable estimaic. 



NA * Not applicable. 

SOURCE: Higher Education Surveys. Survey of Mathematics and Slolistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 19b9). 
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Tabic A-19b, Departmental representatives' mean level of satisfaetiM with student outcomes 
mathematics/stalisiics by level of tnslruciion and institutional characteristic: United States 



in 



InMitutional 




Student oufa^mes 
















characterisiic 














Remedial 


Below 


Calculus 








calculus 


level 


Advanced 


Graduate 




6.2 


6.7 


7.4 


7,7 


8.0 


Type 














5.0 


5.9 


64 


7J 


8.0 


Comprehensive 


6i> 


63 


7.0 


7.7 


7.8 




60 


67 


7.3 


7.8 


8.4 


^Kcialized 














6,4 


6.9 


7.8 


7.8 


NA 


Control 














6.4 


69 


7.3 


7.8 


8.4 




6.1 


6.5 


7.5 


7.7 


7.8 


EnroHmem size 












Less than 1,000 


6.4 


7,0 


7.5 


7.9 


5.8 


1,000-4,999 


64 


6.8 


7.7 


7.8 


8.1 


5,000 or more 


5.8 


6.3 


7.0 


7.6 


8.0 


Region 












Nonhcasi 


62 


6.8 


7J 


7.8 


83 


Central 


6.3 


6.7 


7.5 


7.6 


7.9 


SoMfheast 


6.5 


66 


7.5 


7.7 


7.C 


West......... 


5.9 


6.6 


7.4 


7.9 


8,2 



- « Too few cases for a reliable csiimaie. 
NA Not applicable. 

SOURCE; Higher Educaiton Surveys, Survey or Mathematics and Statistics Departments at Higher Education 
Institutions (HES 5), National Science Foundation, 1990 (survey conducted in 1989). 
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Table A'20. Percentage of mathcmalics/slatUti« dcpartmenial representatives who indicated their 
department experienced problems and their ranking of those problems: United Slates 









Percent ranking problem& as 




Dcpartmemat 


Percent 










Mean 














problems 


reporting 
problem 


Musi 


Second 


Third 


Fourth 


Fifth 


rank 






imptmant 













Institution support sciviccs 

Pineal facilities, 

Ad^uate computing equipment 

Sufficient library r»ourccs 

Funding of telephones and 

mailing 

Sponsorship of colloquia and 

conferences 

Amount of clerical support 

Amount of technical support 

Encouragement from institution 

Faculty resources 

Availability of research assistants, 
External support for scholarly 

activity , 

Internal support for scholarly 

acth^ity 

Funding of faailty travel 

Teaching load 

Isolation from colleagues 

Faculty and graduate students 

Recruiting and retention of 

qualified faculty 

Preparation of beginning graduate 

students 

Quantity of graduate students 

Teaching load for graduate 

assi^ants. 

Language problems.,.., 

Non-langu^ pn^lems of inter* 

national teaching staff 

Resources for teaehing/r^earch 

asssstamsht|^ 

Other 



43 30 24 

41 15 25 

27 14 10 

9 7 9 

24 9 4 
38 9 20 

25 7 8 

26 11 9 

17 4 7 

36 9 14 

34 5 18 

47 6 21 

52 43 17 

38 17 18 



30 31 12 

8 9 3 

9 9 13 

4 4 5 

12 6 14 

5 0 10 

14 4 13 

12 55 17 



12 


12 


9 


2.9 


24 


9 


8 


3.2 


10 


21 


14 


4.U 


n 


8 


9 


4.7 


7 


6 


24 


4.8 


19 


12 


19 


3.8 


n 


19 


15 


4.5 


13 


22 


12 


4.2 


9 


15 


15 


4.8 


16 


17 


15 


4.0 


20 


17 


10 


4.0 


20 


18 


n 


3.8 


13 


7 




2.6 


12 


17 


13 


3.6 


13 


11 


6 


33 


11 


14 


11 


4.7 


9 


11 


11 


4.5 


6 


18 


15 


4.9 


10 


5 


23 


4.5 


15 


2 


11 


5.0 


11 


13 


15 


4.6 


15 


5 


3 


2.0 



NOTE: Only departments ocpcricndng problems in an area were adced to provide a rank. Problems not ranked a nong 
the top fiw were left unrankcd by the r^>ondenis. 

SOURCE; Higher Ecfoeation Suiv^ Si^rvcy of Mathematics and Statistics Dci>artmems at Higher Education 
Institutions (HES 5), National Science Foundation. 1990 (survey inducted in 1989), 
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Table A«21. The pemntage mathematics and statistics departmental representatives who indicated their department 
esqKsrienced each of the nine most frequently cited prc4)lcms in^itutional characteristic: United States 



iQstittitknwl 


tonl 


Funding 

of 
faculty 
travel 


Miysical 
facilities 


Adequate 

imjmn.tii in. 11 
^/iiiifl%m#fit 

c4|UipnT6n4 


AiMunt 

of 
dericai 
support 


Isoiatkm 
from 


External 
support 

for 
sdiolais 


Internal 
support 

for 
sctu^ars 


Rccruiiins 
qualified 
faculiy 




52 


47 


43 


41 


38 


38 


36 


34 


30 


Type 




















Doctond M.*.^,. 


43 


48 


77 


36 


39 


25 


70 


48 


51 




68 


62 


55 


42 


41 


42 


59 


51 


40 


Daccalauitate 


65 


59 


41 


42 


41 


S6 


44 


53 


36 




32 


13 


8 


IS 


38 


15 


19 


15 


26 




43 


4] 


39 


46 


35 


33 


19 


18 


20 


Control 




















Private.*. 


S2 


44 


35 


37 


36 


42 


36 


37 


31 




SI 


SO 


49 


44 


39 


34 


35 


31 


29 


Enrollmenl size 




















Lm Shan ],000..., 


40 


4? 


31 


41 


39 


37 


30 


31 


25 


1,000 - 4.999 


55 


45 


35 


38 


34 


46 


31 


32 


30 




56 


54 


64 


46 


43 


26 


46 


38 


34 


Regioo 






















57 


42 


56 


38 


39 


SO 


32 


34 


28 




50 


44 


34 


34 


31 


35 


41 


36 






56 


46 


42 


44 


44 


36 


15 


32 


38 


West, 


43 


57 


42 


47 


36 


31 


34 


33 


25 



SOURCE: Higher Education Survtys, Survey of Mmhcmatics and Statistics Departments at Higher Education In^itutions (HES 5), 
National Science Foundation, 1990 (survey conduacd in 1989), 
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Technical Notes 
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B>1 



Higher Education The Higher Education Surveys (HES) system was established to conduct 
Surveys (HES) brief surveys of higher education institutions on topics of interest to 

Federal policymakers and the education community. The system is 
sponsored by the National Science Foundation, the U.S. Department of 
Education, and the National Endowment for the Humanities. 

HES questionnaires typically request a limited amount of readily accessible 
data from a subsample of institutions in the HES panel, which is a 
stratified, nationally representative sample of 1,093 colleges and 
universities in the United States. Each institution in the panel has 
identified a HES campus representative, who serves as survey coordinator. 
TTie campus representative facilitates data collection by identifying the 
appropriate respondent for each survey and distributing i .e questionnaire 
to that person. 



Survey Methodology This mail survey was conducted at the request of the National Science 

Foundation to provide reliable national estimates on teaching and research 
in mathematics and statistics departments at higher education institutions. 
The survey universe included (1) departments clearly identifying 
mathematii^ or statistics in their name, and (2) those identified as the 
primary loaition for mathematics instruction. 

The sample for this survey consisted of half of the HES panel (546 
institu».ons), but excluded institutions not offering matht matics or statistics 
(e.g., medical schools and law schools). Initially, screening contacts were 
made to each of the 546 institutions to identify all departments that leach 
mathematics or statistics. This resulted in a list of close to 
700 departments. Considerable variability cxrcurred among institutions in 
the departments named, with some institutions including departments such 
as business administration, operations research, and psychology. The 
survey was limited primarily to departments clearly identifying 
mathematiw or statistics in their names, because of the small number of 
these additional departments identified, the variability among institutions 
in naming such departments, and, most importantly, the likelihood that 
those departments faced different issues than the departments more 
traditionally identified with mathematics and statistics. An exception is 
that many small, two-year, and specialized institutions do not have a 
mathematics or statistics department per se, but offer mathematics or 
statistics through a more comprehensive department. These departments 
were included in the sample if the institutional representatives identified 
them as the primary location for mathematics instruction. Following these 
criteria, a total of 557 eligible mathematics and statistics departments were 
identified.* 



'ITk word 'depamncnis* is used lo follow Ihe ronventions of nvxi higher education insiiiuiions 
responding lo Ihe survey. In some institutions, different nanres {or organizaliontii $iniciurc!>) were used 
(e.g.. Science Division): these also were consideivd as departments for this survey if so designated hy 
Ihe iiKtiiution. 
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The questionnaire was mailed on May 9, 1989. Depending on the method 
^ified by each institution's HES coordinator, the questionnaires were 
sent either directly to the department diairmen identified through the 
above procedure or to the coordinators, who sent the questionnaires to the 
department chairmen. Telq)hone foUowup for nonresponse was begun on 
May 31. Completed questionnaires were examined for internal 
inconsistencies and missing data. Tel^hone foUowup was performed to 
verify the information in question. Data collection ended on July 14, 1989. 
Upon receipt of the questionnaire, each department was classified into one 
of three catMories: departments offering substantial courses or a program 
in mathematKs or statistics (490 departments); mathematics courses withm 
a da}artment not focused on mathematfcs (32 departments); and no 
mathematics courses (19 departments). Departments in the third category 
could not respond meaningfully to the questionnaire and were excluded 
from the analysis. Data were adjusted for questionnaire nonresponse and 
weighted to national totals using the following procedure. A separate base 
weight was calculated for each of the 22 strata, based upon the probability 
of selection of the sampled institutions within each stratum. Nonresponse 
weights were also calculated for each stratum, based on the ratio of the sum 
of the number of responses and the number of refusals to the number of 
responses. The final weight was the product of the base weight and the 
nonresponse weight. 

The overall response rate was 97 percent, based on 541 responses from 
557 eligible departments. Response r.iss were relatively uniform across 
institutional characteristics. The response rates were 97 percent each tor 
department at private and public institutions. Responses by type of 
institution ranged from 96 percent for departments at two-year institutions 
to 98 percent for departments at comprehensive and doctoral inslitulions. 



The item response rate was 99 percent or higher for most items on the 
questionnaire (Appendix Table B-1). The only items receiving a response 
rate lower than 95 percent were the rankings of the top five problems 
experienced departments (93 percent), and the areas in which 
departments experienced difficulties in recruiting suitable faculty members 
(85 percent). For all other items, item nonresponse was minimal, and 
statistics presented in this report may be interpreted as representing all 
mathematics and statistics departments as defined in this survey. 
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Table B-1. Response rale for each item on the mathematics and statistics questionnaire: United States 



Question 
number 



DcscriplKMi 



Response raie 



Unsighted 



Weighted 



I 
2 
3 



6a-6d 
6e 

a 

7 
8 



10 

n 



Degrees i^eird.... 



Students served by depiftmoit . 



Number teadting mat bcnuitics/stattstics 

By cmi^oyment status, htgtest de^ee. and level . 



Number of sections by class tevel 
A vie rage section size by class le^l.,.. 



Satisfaction with quality of leaching . 
Satisfaction with student outcomes.,. 



Number of positions attempted to fill^ 

Number of vacancies for at least two conmutivc years, 
DirTicuft areas when seeking faculty membei^ 



Changes in ability to recruit suitable faculty . 



Pn^lcms in department 

Rank of lop five problems.. 



Number of full-time faculty « 

Actively involved in research/publication., 

Applied for Federal support 

Received Federal support 



Importance of research/publication . 
Permission to release data 



100 

99 

100 
99 

99 
98 

97 
95 

100 
96 
85 

100 

100 
93 

100 
100 
99 
95 

100 

100 



100 

99 

100 
99 

100 
99 

98 
94 

100 
97 
78 

100 

100 
95 

100 
100 
99 
95 

100 

100 



SOURCE Higher Educalion Surveys, Survey of MathcmaUcs and Statistics Deparimenu at Higher Education Institutions (HF^ 5), National 
Science i-oundation. 1990 (survey conducted in l9B9y 
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Reliability of Survey The findings presented in this report are estimates based on the sample 
F«f lmnti>« from the HES panel and, consequently, are subject to sampling variability. 

cAumnm questionnaire had been sent to a different sample, the responses 

would not have been identical; some figures might have been higher, while 
others might have been lower. The standard error is a measure of the 
variability due to sampling when estimating a statistic. It indicates how 
much variability there is in the population of possible estimates of a 
parameter for a given sample size. Standard errors can be used as a 
measure of the precision expected from r particular sample. If aU possible 
samples were surveyed under similar conditions, intervals of 1.96 standards 
below to 1.96 standard errors above a particular statistic would include the 
true population parameter being estimated in about 95 percent of the 
samples. This is a 95 percent confidence interval. For example, the 
estimated mean percentage of students at an institution taking at least one 
mathematics course from the department is 80.5 percent and the estimated 
standard error is 1.2. The 95 percent confidence interval for this statistic 
«£tends from 80.5 - (1.2 x 1.%) to 80.5 + (1.2 x 1.96), or from 78 1 to 
82.9 percent. This means one can be 95 percent confident that this interval 
contains the true population value. Estimates of standard errors for the 
estimates were computed using a replication technique known as jackknite 
replication. Jackknife replication involves constructing a number of 
subsariiples (replicates) from the full sample and computing the statistic ot 
interest for each replicate. The mean square error of the replicate 
estimates around the full sample ratimate provides an estimate of the 
variance of the statistic. Some key statistics and their estimated standard 
errors are shown in Appendix Table B-2. Unless noted otherwise, all 
comparisons made in this report are statistically significant. 

Survey estimates are also subject to errors of reporting and collection. 
These errors, called nonsampling errors, can sometimes bias the data. 
While general sampling theory can be used to determine how to estimate 
the sampling variability of a statistic, nonsampling errors are not easy to 
measure and usually require that an experiment be conducted as pan of the 
data collection procedures or the use of data external to the study. 

Nonsampling errors may include such factors as differences in the 
respondents' interpretation of the meaning of the questions, differences 
related to the particular time the survey was conducted, and errors in data 
preparation. During the design of the survey and survey pretest, an effort 
was made to check for consistency of interpretation of questions and to 
eliminate ambiguous items. The questionnaire was pretested with 
respondents like those who completed the survey, and the questionnaire 
and instructions were extensively reviewed by NSF. Manual and machine 
editing of the questionnair« was conducted to check the data for accuracy 
and consistency. Cases with missing or inconsistent items were recontacied 
by telephone; data were keyed with 100 percent verification. 

Opinion data may be biased if the respondents wish to promote a particular 
viewpoint concerning mathematics and statistics, or if they are simply 
mistaken in a systematic manner in their impressions. Also, to limit 
respondent burden, some questions asked for general impressions instead 
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Table Selected standard errors by instilutioiial characteristic: United States 





Mean pciremage of 


Tc^ nvmber ot 


Percentage frf 


Percentage of 


Peitentageof 


IVrcentage of depart* 




students takmg 


po^sle teaching 


depanments reporting 


de|]artments 


de|»rtinciits ranking 


ments for whidi teeing 




mathematics or 


mathematira!/ 


that it 9 now 


reporting probtems 


te^hing lo^ ^ 


was much more 


Ifisiiiutk^ral 


statistics from 


statfiOkal science 


more difficult to 


ivith physical 


the most imponanf 


impoitant than research 


chamctcristic 


depaifmcnt 


daaes in fall 1^ 


to ' cervix new finrulty 


f^cilitks 


problem' 


in evaluating faculty 






Standard 




&andard 




^ncteid 




Standard 




&aodaid 




Standard 




Estimate 




Estimate 




{'.stimate 




!5siimafe 




Estimate 




l-^timate 








error 




error 




error 


error 




error 




error 


T"^* <ml 


803 


12 


45,011.7 


1.610.0 


25.6 


2.4 


43.0 


13 


42J 


X4 


680 


2.0 


rypc 


























Docioral 




3.0 


11308.0 


916.2 


41. b 


4.9 


77.0 


Xb 


20.3 


6.3 


23 


1.4 


Comprehensive.... 






0 TAJ ft 




XI 1 


•f . / 






^ 7 

.Hi. / 


7 1 




4.ri 


i^accalaureate 


82.0 


2.8 


5,049.1 


3143 


25,4 


4.4 


41.2 


4.7 


46i< 


6.K 


69.3 


4.9 


Specialized 


95.0 


3.1 


2,171.1 


526.1 




4.6 


8,4 


59 


533 


16.6 




HO 


TwO'>'car 


79.3 


IS 


17,218,7 


1.055.3 


20.6 


3.8 


39.3 


4,0 


34.8 


6.7 


92.3 


2.4 


Control 




























83.1 


2.1 


10,181.6 


840.4 


21.4 


3.4 


35.4 


3J 


49,9 


4.9 


64.9 


U 


Public 


78.4 


1.2 


34330.1 


1,624-5 


28.6 


2.7 


483 


3.1 


37.3 


4.6 


70.2 


2.3 


linrollmem size 


























ijcs&inan i,uuu.... 


85,4 


3.2 


2385.8 


421.8 


13.2 


4.4 


31.1 


3.7 


44.3 


8.0 


83.9 


53 




81.2 


1.4 


124)993 


K003.2 


25.8 


3.7 


3S.1 


3.4 


48.0 


5.8 


75.1 


12 


5,000 or morc...„.. 


75.4 


1.4 


30,026.1 


1.433.2 


346 


37 


641 


3.7 


343 


5.1 


473 


3.0 


Region 


























Nofihcasi 


75.9 


17 


n,:»i.o 


1^3.4 


16.8 


4.0 


553 


b3 


3&6 


6i$ 


51.8 


53 


Central..^ 


80.8 


2.3 


11,237.5 


1^.2 


25.9 


3.8 


33.9 


4J 


43.7 


6.0 


67.3 


4.6 


Southed^ ^ 


87.8 


2.1 


10,483.2 


1,244.1 


25.3 


4.1 


41.9 


4.1 


3».3 


7.7 


74.0 


4.4 


West. ^ 


76.1 


2.2 


12,029.9 


l,lg33 


32.9 


6.1 


4i.9 


5^ 


53^ 


8.3 


76.1 


4.1 



^Based on those departments that reported teaching load was a problem. 



SOURCE: Higher Education Surveys, Suivey of Mathematics and Stati^ics Departments at Higher Education Institutions (HES 5), National Science 
Foundation, 1990 (survey inducted in 1989). 
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of requesting specific numerical estimate. However, in many cases the 
survey responses will represent the only existing data regarding certain 
issues and, hence, are valuable even jpven these limitations. 



Institutional l^pe The data in this report are presented as **totar figures, which represent ail 
RelatiOnsilips kinds of institutions group^ ogether, and for institutions broken down by 

institutional control and institutional ''type.*' These classifications are: 

m Institutional control 

Public 

Private 

■ Types of institutions are based on the VS. Department of Education's 
Higher Education General Information Surveys (HEGIS) 
classifications and are defined below. 

Doctorate-granting: schools characterized by a significant level and 
breadth of activity in and commitment to doctoraMevel education 
/ as measured by the number of doctorate recipients and the 

diversity in doctoral-level program offering. 

- Comprehensive: schools characterized by diverse post- 
baccalaureate programs (including fii^t-professionai) but which do 
not en^ge in signi^cant doctoraMevel education. 

- Baccalaureate: schools characterized by their primary emphasis on 
general undergraduate, bacxalaureate-level education, and which 
are not si^ificantly engaged in post-baccalaureate education. 

- Specialized schools: baccalaureate or post-baccalaureate schools 
characterized 1^ a programmatic emphasis in one area (plus closely 
related sp^ialties), as measured by the percentage of degrees 
granted in the program area. Some examples of specialized schools 
are engineering schools and seminaries, 

- Two-year: schools that confer at least 75 percent of their degrees 
and awards for work t^low the bachelor's levels. 

Institutional control and type of institution are related to each other. More 
specifically: 

■ Among doctoral institutions, 68 percent of the mathematics/statistics 
departments are at institutions that are public. 

■ Among comprehensive institutions, 62 percent are at institutions that 
are public. 
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Among baccalaureate institutions, 83 percent are at institutions that are 
private. 

Among specialized institutions, 85 percent are at institutions that are 
private. 

Among two-year institutions, 72 percent are at institutions that are 
public. 

Among public institutions, 63 percent are at institutions that are two- 
year. 

Among private institutions. 4 1 percent are at institutions that are 
baccalaureate. 
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Appendix C 
Survey Questionnaire 
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SURVEY #5 

SURVEY OF MATHEMATICS AND 
STATISTICS DEPARTMENTS 



May 1989 



Dear Colleague: 

I am writing on behalf of the ^^ational Science Foundation to request your participation in the 
Higher Education Survey (HES) of mathematics and statistics departments. 

A major project is currently undenvay to assess the status of the mathematical sciences in U.S. 
college and universiti^ In this survey, the focus is on the availability and use of resources in 
mathematics and statistics departments; we ask about your ability to get qualified teaching faculty, 
your dhrision of teaching among full-time and part-time faculty, problems you face in research and 
teaching, and your department's level of scholar^ activity. Th«e data will enable the National 
Science Foundation to design policies for reinvigorating instruction and research in mathematics. 
While your participation is voluntary, we hope you will take the time to answer these questions so 
that the data we collect will be rqiresentative of the universe of mathematics and statistics 
departments in postsecondaty institutions. 

A copy of the HES report will be sent to your institution after this study is completed. If you have 
any questions about the survey, please call Bradford Chan^ of Westat (800-937-8281). 

Thank you for your assistimce. 



Sincerely, 




Judith Sunl^ 
Director, Division of 
Mathematical Sciences 



SO 



Sponsond by die Natknal Science Foundation, EndoiwnBni fbr die Humanities, and die Depaitmcm of Educ^ 



GcMral Infonnatloa 



la. Please check the degrees offered by the instUutiofl through your dei»nmeiit in each category. 



Field 


Associate 


Bachelor's 


Master's 


Dodoral 


Mathematics 


□ 


□ 


□ 


□ 


Statistics 


□ 


□ 


□ 


□ 


Computer sdence 


□ 


□ 


□ 


□ 


Other (spcdiy) 


□ 


□ 


□ 


□ 


Joint Agrees 










Mathematics/statistics 


□ 


□ 


□ 


□ 


Mathematics/computer sdeoce 


□ 


□ 


□ 


□ 



lb. Please check which of the foUowing degrees are offered by other departments in your institution. 



Field 


Associate 


Bachelor's 


Master's 


Doctoral 


Mathematics 


□ 


□ 


□ 


□ 


Statistics 


□ 


□ 


□ 


□ 


Computer scieoo: 


□ 


□ 


□ 


□ 



2a. What percentage of students at you- institution take at leaa one course in mathematics or statistics from 
your department? 

Percentage of students 

2b. What percental your department's teaching time in mathematks/statistics is spent teachii^ non-majors? 
(Include time spent in teaching adrannd courses to non-majors» siich as differentifd equations to phj^ics 
majors.) 

Perceitf age of teachmg time 
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3a. How many peojrfe tau^t m^hcmatical/statistical sdciice dassn in your department m Fall 1988? Include 
part-time faoilty and graduate ^udents with full responsibility fcH* teaching a class, but do not include 
teachii^ tts^ants are only ^sistti^ m a class. 

Number of teachers 



3b. Of th<»e m ^ please state the number of teachers who tau^t mathematical/^tislical sdence classes in 
Fall 1^ at the levels litted below. If a teacher taught dasses at more than one level in Fall count 
him/her ono; for each level WrUe IT where a category does noi appfy (e^, if you ham no teacher whose 
hi^est di^ree is a master's degree and who b teaching advanced courses). Consider a teacher fuU-time if 
the teacher had full*time teaching/resoirch/admuiistrative responsibilities within your institution in the Fall 
19S8term. 

Number of teachers vAko taught a class 
in Fall 1988 at the following level: 



Employment status and Below Calculus 

high^ degree of teachers Remedial calculus level Advanced Graduate 
Fun-time in Fall 1988 

Doctoral . 

Master's 

Bachelor's 



Part-time in Fall 1988 
Doctoral 
Master's 
Bachelor's 

Graduate students at 
your institution 



At each level belcw for Fall 19S^ how many seaions were taught and what the average dze of t section? 
(For this survey, a section is each class that is tauglit separately by an individual infractor. For example, the 
standard calcuhis course may have several sections, if each section is taught sej^ately.) 

Class level 



Below Calculus 
Remedial calculus level Advan^ Graduate 



Numba of sections 
Average sedion ^ 
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How satUflec* arc you with the teaching at each level listed below? Rank them on a scale from 1 to 10» with 1 
indicating you are ncH at all satis^ and 10 indicting you are very satisfied. 



Level of sattsfacti<M (from 1 to 10) 
Quality 

of Student 

teaching outcomes 

Remedial 

Below calculus 

Calculus level 

Advanced 

Graduate 



&3 



AyBUaUUtyofFMuttyCaodfitetcsiii Mathfiratlcal/Statiitlad Scteoct the 



Please i^spcmd to tht foUomng oMKniiii^ your swccess io Kcroiting mioliem^al/ttatistical sdence faculty 
in your de{»rtmeiit for the last fKo academic years (le^ recrmtii^ facility to bt^ m tht period 1$®4-8S to 
1988-89). 

How many ftatt4inie faculty positions did you attempt to fill m the last five years? Fleue note: count a 
po^on once t» year that ycm trkd to fill it (t^ if a po^on was left unfilled in one year and you 
again sought someime to fill U the nett year, couitt U as two poskions that you tried to fiU). 

In mathematics 

Instati^ics 

Othv (spedfy)^ 

Total (Should also equal tte sum of b, c, and d below) 

How many of the tcrtal in (a) were you able to fill with persons i^ met the advertised qualifirations? 

Fun-time facuby 

Part-time foculty 

How many of the total in (a) were filled with persons v/bo did ncH meet the advertised qualifications? 

Temporary appointments 

Permanent appointments 

How many of the total in (a) did you not fill for at least one year because: 
There was a idiortage of suitable candidates 

Other reasoi^ (specify) 

For how many positions did you h^w a vacancy for at least two consecutive years? 



In whitt areas are ym seeking faculty members and having the mc^ difiBculty in recruking suitable 
candidates (e^ numerical ana^sts, al^Mc gecmietry, mtfhematics education, etc)? Write "none" if you 
are not currently npertendng diffiailttes in rmmtii^ suitable camUdates. 



How has your ability to recruit suitable faculty members changed m the last two years? 

Q It is now more difiicult to recnut new faculty. 
□ Nochan|^« 

Q It is now less diSicuU to recruit new faculty. 
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PMbtos In Yrar Department 



The prcoedii^ questkms focused on the tei^ui^ of matbeintfiGS in yom deiwtnmiL In thb qwstkm, the 
foQ» » imniariljf Km research in mtthem^ics. Siirv!^ 1^ tl»D Crafnreoce Board oi the MsOhemattcal 
Sdencn (CBMS) have imlicat^ that many itepartmei^ eaperb^ protriems In the aren listed below. 
Please chedc those areas that are a fmiMem fw ycHir departaent those that ^ checked, pick the 5 
>ii4uch imsent the gn^test prdrfems for mtfhemitfical/statistical sc^ce in your department, and write the 
rank, with T indtcatxng the greatest problem, T imficatmg the xcmd greats pn^lem, etc 



Institntlimal anppwt servkes 

a. Phys^ £EiciIiti» (buildii^ ofikvs 

classrooms, wiring, etc) 

b. Availability oi or aixess to adequate 

computing equipment 
c Sufficient Ubmy mcmrces 

d. Funding of telefri^es and mailing 

e. Sponsorship o^oquia and conferences 

^ your inttituticm 
f* Amount of derkal suppcMt 

g. Amount of tedmical sui^rt 

h. Enrouragemeat from instituticm 
Faculty mourccs 

i. Aif^bi% oi rc»eairch assistants 
j. Availalnlity of external su|^rt for 

faculty scholarly activity 
k. Availability of internal ii^itutional 

support for faculty scholarly aoivity 
L Fundii^of faculty trawl 
m. Teaching toad 

n. Isolation from ooUe^ws with similar 

scholarly intere^ 
Faculty and pvdnatt stntoti 
o* Recruiting and retentic^ of qualified faaUty 
p. Preparaticm of begMming graduate stiulents 
q. Quantity of graduate stwtents 
r* Teaching load foi graduate assistants 
s. Language int)blems of faulty members 

or assistants whose first language is 

not English 

t. Cultural 1^ otlmt non^language prcMems 
c^imemational te^hing assi^ants 
OTfaoiIty members 

u. Availdniityol resources for 

teaching/mearch assistantshij^ 

V, Other (%oc6fv ) 



ProUem 
in your 
dei»rtmem 



c 
d. 



0. 

P- 
r. 



□ 
□ 
□ 



e. □ 

f. □ 

g. □ 

h. □ 

i. n 



k. □ 

I. □ 

m. □ 

«. □ 



□ 
□ 
□ 
□ 



□ 



t. □ 

u. □ 
V. □ 



Rank 
(top 5 on 



FacDtty SchoMy Acthity 



9. the XtiUd number of foU*time fooilty mmbm in iDAthematkal/sUtisticsl sdeace ui your department 

(exdttdti^ visiting jmifessors* but inrhy^fipg postdoctcml nssodates and fiacutty mraabers on leave, on 
saU>aticalt otherwse temporarily i^»ent)? 

Number of fuU*time faculty Mathematical sdences 

Of these, how many: Research/ Education 

publication research/publication 

a. Are actively involved in: 



b* Ap{di^ for Federal supp^m for tteir work 

during January I, l^-I^mbo^ 31, 1S«77 

c. Of those in (b)» bow many received Fe<teral support 

for their work based on that ai^dication? 

10. Which the following b^ dracribes the relative tnstitutkmal uaportance ^ven to r^earch/pubUcation as 
compared with dassrocmi teaching performance in evaluating faoitt) for advancement and/or salary 
deci^ons? 

FuU-time faculty (excluding temporary faculty) 

Q Research/publication is m'vcb more important than teachii^ 

□ Research/puUkation is sotnewhat more important 
Q Bc^ are equally impcmantt 

□ Teaching is somewhat more impcHtant« 
Q Teaching is much more important. 

Fart-time or tempc^ary faculty 

Q Research/publicatum is much more importaitf than teaching. 
Q Research/publication is smiewhat more important. 

□ Both are equally important. 

Q Teaching is scnne^K^ more impcntant. 

□ Teaching is much more important. 

11. Do we have permissira to release these data to the National Science Foundaticm with your institutional 
identification code? All information published by NSF will be in £^gregate fcmn only. 

□ Yes 

□ No 



Pleases^ 



Thank^uforyr^ 4%^stance. Fleasekeepaa>pyof this survey for your 

Please return this m by May 26 to; records* Person completing tiiis form: 



Higher Educatbn Surveys ^ Name. 

WESTAT 

1650 Research Boutevard Titie„ 
RockviUcMD 20850 



If you have ai^ questions m {voblems ccmoeming this survey^ please caO Bradfcvd Qumey at (SOO) (toll- 
free). 



erIc SfS 



